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GET 
SET 


NEET 


GO. 


Exam on 
May 3, 2020 


= 


with exclusive and brain storming MCQs 


1. 


Practicing these MCQs help to strengthen your concepts 


Which of the following is most stable enol form of 3. 
the given compound? 


О о 
(а) О (b) O 

CH; CH; 

OH О 
(с) О (d) О. 

CH; CH; 


OH 


Which a the following pairs can be distinguished 
by action of heat? 
(i) K,CO, and СаСО; 


d give you extra edge in your NEET preparation 


Generally commercial hydrochloric acid is 
prepared by heating NaCl with concentrated 
HSO, How much H,SO, solution containing 
93% H5SO, by mass is required for the production 
1000 kg of concentrated hydrochloric acid 
containing 43% НСІ by weight? 
(а) 590.0 kg solution of H;SO, 
(b) 310.3 kg solution of HSO, 
(c) 620.7 kg solution of H,SO,4 
(d) 708.2 kg solution of H,SO, 


"The major product for the following reaction is 


о м-(О)-с= ча. Hopi’, 
(a) O "Q9 BO 


(ii) NayCO; and Mg(NO3)5 
(iii) Mg(NO3), and NaNO; 


(a) Only (i) and (ii) 
(с) (i), (ii) and (iii) 


(b) Only (i) and (iii) 
(d) None of these 
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10. 


© 


Br Br 


E 
(4) ом (0)-с-6(0)-сњ 


онон 
1 mol № and 4 mol Н, are taken in 15 L flask at 
27°С. 
N, + 3H, —> 2NH, 
After complete conversion of N, into NH;, 5 L of 
H,0 is added. Pressure set up in the flask is 


20.0821 x 301 
(a) 3x 0.0821 x 300 atm (b) x х3! 0 tm 
15 10 
1х0.0821х300 
(д 1х0.0821х300 atm (4) х0.0821х3/ atmi 


15 10 
When NaBH, is dissolved in water, 
(a) Na* and BH, ions are formed which are stable. 
(b) it evolve H, gas. 
(c) NaOH and B;O, is formed. 
(d) NaOH and Н,ВО; is formed. 


О. 
Alkene (7) Taio? CH,-C—Ph * 
о 
CH,-6—CH—O + CH;—CH=0 


о 

Alkene (2) can be 
(a) CH, ® Ems ЕЕН 

CH,—C—CH; 
(b) Сн, E Ph 

CH,;—C—CH=CH —CH; 
(c) CH -C SGH РА 

CH,;—C=CH —CH, 
(d) Ph OH =CH —CH; 

CH,—C—CH; 
Which of the following transition in hydrogen 
atom emits photon of maximum frequency? 
(a) Second spectral line of Balmer series 
(b) Second spectral line of Paschen series 
(c) Fifth spectral line of Humphery series 
(d) First spectral line of Lyman series. 
Which of the following should have pyramidal shape? 
(a) [CIOE;]* (b) ICI; 
(c) [BrICI]" (d) Allofthese 
For a hypothetical reversible reaction, 
12А + 3/2Byg) == АВ, ; АН = -20 KJ if 
standard entropies of A, B; and АВ, are 60, 40 and 
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п. 


12. 


13. 


14. 


15. 


50 JK”! mole” respectively. The above reaction will 

be in equilibrium at 

(a) 400K (b) 500K (c) 250K (d) 200K 

Which of the following have been arranged in 

order of decreasing oxidation number of sulphur? 

(a) H,$,0, > Na,$,O¢ > Nay$,03 > Sg 

(b) SO > SOZ > SOF > HSO,” 

(c) Н,5 > SCl, > H,SO, > Н,50; 

(d) H,SO, > SO; > H3S > H5$,0s 

Which one of the following statements is correct? 

(a) The elements having large negative values of 
electron gain enthalpy generally act as strong 
oxidising agents. 

(b) The elements having low values of ionisation 
enthalpies act as strong reducing agents. 

(c) The formation of: Sto from Su) isan endothermic 
process. 

(d) All of the above. 


If A «= В(К, = 3), B= C(K, = 5), C= (К, = 2) 
The value of equilibrium constant for the above 
reaction are given, the value of equilibrium 
constant for D== A will be 

(a) 15 (b) 03 (с) 30 (4) 0.03 


Which of the following statements is false? 

(a) Absorption of the terrestrially radiated heat by 
the carbon dioxide is the main cause of global 
warming. 

(b) Over Antarctica, the depletion of ozone layer is 
due to the formation of chlorine nitrate. 

(c) The global warming of the earth surface is 
mainly due to reforestation. 

(d) CO,, NO, CHy, Оз, CCl, and water vapour аге 
greenhouse gases. 


Metals like Pt and Pd can take up large volume of 
hydrogen under special conditions. Hydrogen thus 
retained by the metal is called 

(a) absorbed hydrogen (b) nascent hydrogen 
(c) reactive hydrogen (4) occluded hydrogen. 


SOLUTIONS 


1. 


(c) : Repulsion between two C=C group of keto 
form is converted into more stabilized enol form 
by hydrogen bonding. 

(c) : Na,CO; and K,CO,—4> no reaction 
CacO;—4> СаО + CO, 
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5. 


МЕО), 25 MgO + NO, + 50, 
NaNO, —4> NaNO, + 10, 
(c) : 2NaCl + H,$0,——9 Na,SO, + 2НС1 
Mass of HCI = 1000 x(# 2 + 430 kg 

100 


Moles of HCl _ Moles of H5SO, 
2 n 1 


3 
430x10" . moles of HSO, 
365x2 
98x 430x 10? 


Mass of H58O, = EERO 
5X 


=577.26x10° g 


100 


Mass of 98% H5SO, = 577.26 7 7620.71 kg 


(а): Br; and H5O gives HOBr 


о (б) сес (0). oss 


«ӧн 
| HOBr/H* 
O;N ag o-(O)-on, ент 
Вг 
"i 
{0)-¢-¢-{O)- 
ita || 
Br O 


(4): № + ЗН, э 2NH; 
1-0 1 пое 4тоје 0 
t=ting 0 1 mole 2 mole 
NH, will be absorbed by water and volume will be 
15-5=10L 
nRT 1x0.0821x300 


P=——=———— atm 
V 10 


(b) : NaBH, + 2H,O  NaBO, + 4H, T 


(b): 
Ph qe H 


Join by removing 
O-atoms 


Ph CH,H 


CH,—C=C—C=CH—CH, 
2 


(a) 
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10. (b): 


Ч <р 
И с \ с | 
ҮР а а 
зрэ spd spd 
(Pyramidal) (T-shaped) (Linear shape) 


1 3 
Аа) +5 Ва) — ABug i AH = -20K 


АЎ = 355-255 = 50- (1 


x60+2xa0) 
AS? = -40 JK! mol! 


We know that, AG? = AH? - TAS? 
At equilibrium, AG? = 0 . AH? = TAS? 
—20x1000 
=———- =500K 
—40 


11. (a) 
12. (4): (а) The elements having large negative values 


of electron gain enthalpy generally act as strong 
oxidising agents e.g., halogens. 

(b) The elements having low values of ionisation 
enthalpies act as strong reducing agents. e.g., alkali 
metals. 

(c) The formation of So from Sq is an 
endothermic process as removal of electron will 
require energy. 


13. (d): A=B; Ka EE 
BSG x, «le 
CoD к, ciet As D; к=п 
or K,=K,, ХК ХК =3х5х2= 30 
For D=A; К; = w. ;Kt2d-2l.2008 


[D] ^5 К. 30 


14. (c) 
15. (d): Metal like Pt and Pd, Ni etc. absorb large 


quantities of the gases, due to vacancies between 
these atom. This is called occlusion and hydrogen 
is called occluded hydrogen. 
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The p-Block Elements 


INTRODUCTION 


Elements having | outer „electronic configuration 
of the type ns? пр! to ns? пр, with all other inner 
orbitals completely filled, are termed as p-block 
elements. In other words, the elements in which 
the last electron enters into any of the outermost 
p-orbitals are called p-block elements. Thus, the 
general outer electronic configuration of the 
p-block elements is ns? np! 

The elements belonging to the group 13 to 18 of the 
long form of periodic table are p-block elements. 
The p-block elements include metals, non-metals 
and metalloids. 


Group 13 Evements : Boron Famity 


Group 13 of the periodic table contains six elements, 
boron (B), aluminium (AI), gallium (Ga), indium 
(In), thallium (Т1) and Nihonium (Nh). 


Electronic Configuration 


Their, valence shell electronic configuration is 
ns^np.. 

Element |Symbol | Electronic configuration 
[noble gas] ns^np' 


Boron 5В [Не]2522р! 
Aluminium | ;3Al | [Ne]3s?3p! 
Gallium зба | [Ar]3d!°4s?4p! 
Indium adn | [Kr]4d!5s*5p! 
Thallium sill | [Xe]4f!45d!°6s6p! 


Nihonium | ;4Nh | [Rn]5f\6d!°7s?7p! 


General Physical Properties 
* Atomic radii and ionic radii : 

— Group 13 elements and their ions have smaller 
size than the corresponding group 2 elements 
because of the increase in nuclear charge. 

= Their atomic and ionic radii increase on going 
down the group with an exception at gallium. 


Element | Metallic radius, Ionic radius 
(À) м (À)| M* (А) 
B 0.885 0.27 - 
Al 1.43 0.535 - 
Ga | 1225 0.620 | 120 
In. | 1.67 0.800 1.40 
Tl 1.70 0.885 1.50 


* Melting and boiling points : 
= Melting points of group 13 elements do not 
vary regularly due to structural changes in the 
elements. The melting point decreases from B 
to Ga and then increases from Ga to ТІ. 


Element Melting Boiling 
point (°C) point (°C) 
B 2300 2550 
Al 660 2467 
Ga 30 2240 
In 157 2050 
Tl 303 1470 


= Boron shows a very high melting point because 
it exists as a giant covalent polymer crystal 
structure consisting of icosahedral units. 
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Ionisation enthalpy : The first ionisation enthalpy 
values of group 13 elements are lower than the 
corresponding alkaline earth metals, due to the 
fact that removal of electron is easy. [ns np! 
configuration]. 

On moving down the group, I.E. decreases from 
B to Al, but the next element Ga has slightly higher 
ionisation enthalpy than Al due to the poor shielding 
of intervening d-electrons. It again decreases in In 
and then increases in the last element TI. 
Oxidation states : 

Valence electronic configuration ns^np!, suggests 
that these elements are expected to show +1 and +3 
oxidation states. 


| Element Oxidation state 
B +3 
Al +1, +3 
Ga +1, +3 
In +1, +3 
TI +1, +3 


— As we move down in the group, stability of +1 
oxidation state increases due to the fact that the 
two s-electrons in the outer shell tend to remain 
paired and do not participate in bonding (inert 
pair effect). 

— The stability of +3 oxidation state decreases 
from aluminium to thallium. 

Thus, В?* > AP* > Са?* > In?* > TP* 
TI* > In* > Са* > Al* > B* 
Са? > Са? while TI* > ТР" 

Electropositive or metallic character : 

= Group 13 elements are less electropositive than 
alkali metals and alkaline earth metals due to 
their higher ionisation energies. 

= The electropositive character first increases 
down the group from boron to aluminium and 
then decreases from aluminium to thallium. 
Al shows higher metallic character than B 
due to its larger size and lower ionisation 
energy. Decrease in the electropositive 
character beyond Al is due to poor shielding 
by d-electrons, so that the valence electrons 
cannot be easily removed. 

= Electropositive character can also be explained 
on the basis of their respective electrode 
potential. 

= Because of high ionisation energy and small 
size, B is considered as non-metal. 
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Electronegativity : 

— Group 13 elements are more electronegative 
than group 1 elements (alkali metals) and 
group 2 (alkaline earth metals). 

= Electronegativity first decreases from B to Al 
and then increases due to poor shielding by 
d-electrons. 


Element в [А [с [а [т 


20 | 15 | 1.6 | 17 [18 


Pauling’s 
electronegativity 


Trenps IN CHEMICAL PROPERTIES 


Oxides and hydroxides : 

All the elements of group 13 form oxides with 
formula M,O; and hydroxides with formula 
M(OH);. Reactivity of these elements towards 
oxygen increases down the group. 


Oxides Hydroxides Nature 
B203 B(OH); acidic 
ALO; | АКОН); amphoteric 
СаО; | Са(ОН); amphoteric 
IO; | (он), basic 
TIO; | TI(OH)3 strongly basic 


As we moves down the group, the atomic size of 
elements goes on increasing whereas, the ionisation 
energy decreases. As а result, the strength of M - О 
bond goes on decreasing accounting for the increase 
in basic character down the group or conversely 
explains the decrease in acidic character. 
Halides : Group 13 elements form trihalides(MX;). 
Monohalides of thallium are also given as TIF, TICI, 
TIBr and TII. 
= Due to small size and high electronegativity, all 
boron halides are covalent and sp” hybridised. 
= Boron halides ВХ; are electron deficient 
compounds having six electrons in the 
outermost orbit thus function as Lewis acid by 
accepting a pair of electrons. 
ВХ; + NH; —> {H;N —> BX3} 
The Lewis acid strength follows the order : 
BE; < ВСІ, < BBr; < Bl, 
This order can be explained on the basis of back 
bonding or back donation. In ВЕз, there is donation 
of electron from unutilized 2p-orbitals of fluorine 
to a vacant 2p-orbital of B. 


Completely filled 2p Vacant 2p orbital 
orbital of fluorine of boron 


Thus, B-F bond has some double bond character. 

— Lewis acid character of halides of group 
13 elements decreases in the order : 

ВХ; > ALX; > GaX; > InX; 

Formation of hydrides : 

— None of the group 13 elements reacts directly 
with hydrogen. However a number of hydrides 
of these elements are known. 

- Boron forms a number of stable covalent 
hydrides with general formula B,,H,, +4 (nido- 
boranes eg, ВН) and B,H,,g (arachno- 
boranes e.g., B,H,0). These are called boranes 
and are electron deficient compounds. 

— The simplest and most important boron 
hydride is diborane (B)H,). 

= Other members of this group also form a 
stable hydride but they are polymeric in nature 
e.g, (AIH3),, (GaH3),, (InH3), and contain 
M - H, - M bridge bond. Their stability 
decreases as we move down the group due to 
corresponding decrease in strength of M - H 
bond as the size of atom increases. 

= Thallium does not form hydrides. 


Deal > al 2. 


Polymeric AIH; structure 
Formation of carbides : 
= Boron and aluminium on heating with carbon 
at high temperature form carbides. 


4B+C 239€, p C, 4al4+3C 996, alc, 


— Boron carbide is covalent in nature. 

= Aluminium carbide is ionic carbide. On 
hydrolysis it gives methane, hence it is 
sometimes called as aluminium methanide. 
Al,C; + 12H;0 — 4AI(OH); + 3CHyT 


Anomalous Properties of Boron 


Due to the smallest size, high ionisation 
energy, absence of vacant d-orbitals and high 
electronegativity boron shows anomalous behaviour 
as compared to other members of the group. 


Property Boron Other elements 
of group 13 
Metallic Non-metal | Metals 
behaviour 
Maximum 4 6 
covalency 
Allotropy Exhibits Do not exhibit 
Oxidation states | Only +3 +1, +3 
Compounds Only Both ionic and 
covalent covalent 
Halides | Monomeric | Polymeric 
Aqueous solution | No Form cations 
ionisation 
Oxides and Acidic Amphoteric or 
hydroxides basic 
Action of non- No action React 
oxidising acids 
Combination Forms Do not 
with metals boride combine (form 
alloy) 
Q Peep Into Previous YEARS 
Which one of the following elements is unable to 
3- 
form MF, ion? 
(a) Ga (b) A (c) B (d) In 
(NEET 2018) 


Consider the following standard electrode potentials 
(Е° in volts) in aqueous solution, 


Element M/M — M*/M 
Al -1.66 +0.55 
Tl 4126 — -034 


Based on these data, which of the following 
statements is correct? 
(а) ТІ" is more stable than Al”. 
(b) TP* is more stable than AP*. 
(c) АІ" is more stable than AP*. 
(d) TI* is more stable than AP*. 
(JEE Main Online 2017) 


The increasing order of atomic radii of the following 
group 13 elements is 
(а) АІ « Ga« In < TI 
(c) Al «In « Ga« TI 


(b) Ga < Al < In < TI 
(d) Al < Ga < Tl « In 
(JEE Advanced 2016) 


Ф 
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Some Important Compounps or Group 13 ELEMENTS 


It is used as water softener and cleansing agent. 
In the laboratory it is used for borax bead test. 


Preparation Properties Structure 
СаО + 2NajCO, —*>|Na,B,0,-10H,0 —>> Na;B,O; +1090 үн 
©, Na,B,O; + 2NaBO, + 2СаСО; NaB,O; Ay 2NaBO, + B,O3 ы р 7 o cro 
Ej | Colemanite Tenspareat| ЭЕ O— o> 
z P NC 
= 4NaBO, + CO; —> NajB40; glassy bead “в 
б + NaCO; | №а,В;О; + 2NaOH —> 4NaBO, + H,O bu 
Б] 4HBO,+Na,CO,—*->Na,B,O, Na;B40O; + H S04 —> NajSO, 
Z + 6H,0 + CO; + H5B40; 
E Uses : 
© 
a 


Orthoboric acid (H;BO3) 


NajB,O; + 2НСІ + 5Н,О —> |H—OH + B(OH); —> [B(OH),]-  H*; Pica 
4H3BO, + 2NaCl pK, = 9.25 | 
Ма›В,Оу + H,SO, + 59,0 —> нзво; 2705 pe +H,0 «Уу? 
4HBO, + NaySO, mo 928,0 H h 
Са›ВО + 4S0; + 11H,0 —> кеке aa 
2Ca(HSO,); + 6H;BO; 2B,03 + HO ч q б 
BH. +690 —> 2H5BO; + 6H; | B(OH); + 3C,H;0H Cue H0 у, Hg a < Ўн. А 
BN + 3H,0 —> H;BO; + NH; В(ОС,Н;); + ЗНО н | h 
Triethyl borate 
Uses : 


* Itis used in the manufacture 
. 


boric lotion. 


of heat resistant borosilicate glass. 


The aqueous solution of boric acid is used as a mild antiseptic especially as eye wash under the name 


Diborane 
(B2H6) 


Ф 


2NaBH, + I, Dime рн, 
+ 2Nal + Н; 
450K 
2ВЕ; + 6NaH — —-— BH, + 
... 6NaF 
4BF;,Et,0 + 3LiAIH, Piet! > 


2B3Hg + 3LiF + 3AIF; + 4Et,O 


BjH, + 30; — B,O; + 3H,0; 

А.Н” = -1976 kJ mol! 
ВН, + 69,0 —> 2Н,ВО, + 6H, 
ВН, + 6CH;OH —> 2B(OCH;); + 6H; 
ВН, + 2NaH Be! 2NaBH, 


вун, + 2LiH DEB > 214ВН, 


BH, + 2KOH + 2Н,0 —> 2КВО, + 6H, 
ВН, + 2NMe; —> 2BH;-NMe; 


зВ,Н, + GNH, > 
3[BH(NH;);]" [BH] *?*>2B,N,H, 


Borazine 


+12H) | 


Uses: 
б 
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It is used for preparing a number of borohydrides such as LiBH;, NaBH,, etc. 


2 3 
2Al + 6HCl —> 2AICI, + ЗН, 


АО + 3C + 3CI, 29€ y 


2AICI, + ЗСО 


is acidic. 


Aluminium chloride 
(AICI) 


y 3 
to hydrolysis and the resulting solution 


AICI, + ЗН,О —> Al(OH); + 3НС1 
AICI;+3NH,OH—> AI(OH);} +3NH,Cl 


(Insoluble in excess NH4OH) 
AICI; +3NaOH—> AI(OH);} 


АКОН); + МОН —> = NaAlO, 


Gelatinous ppt. 


(Soluble in excess NaOH) 
+ 3NaCl 


(Sodium metaaluminate) 


+ 2H,0 


Uses: 


e Anhydrous AICI, is used as a catalyst in Friedel-Craft’s reaction and in cracking of petroleum. 


Ө) EEP Into Previous Years 


4. Diborane (B,H,) reacts independently with O, and 
H,0 to produce, respectively 
(a) HBO, and НВО; (b) B;O; and H3BO, 
(с) BjO;and[BH,] (d) HBO; and B;O; 
(JEE Main 2019) 
5. The green colour produced in the borax bead test 
of a chromium(III) salt is due to 


(a) CrB (b) Cr,03 
(c) Cr(BO); (d) Cr(B,O7); 
(JEE Advanced 2019) 


6. Boric acid is an acid because its molecule 
(a) contains replaceable H* ion 
(b) gives up a proton 
(c) accepts ОН from water releasing proton 
(d) combines with proton from water molecule. 
(NEET Phase-II 2016) 


(O) Ports For Extra Scoring 


> Gallium is a low melting solid (m.pt = 29.8°C) 
and readily supercools i.e., remains liquid even 
at temperatures several degrees below its melting 
point. 

> Boron nitride has a layer structure resembling 
graphite, in which hexagonal ring consists of 
alternating of boron and nitrogen atoms. 

> Corundum (an o-form of Al;O;) an extremely 
hard substance is used as jewellers rouge to 
polish glass. 


> Boron halides do not exist as dimer due to small 
size of boron atom which makes it unable to 
coordinate four large-sized halide ions. 

> In thallium triiodide (TII), thallium is in (+1) 
oxidation state and anion is I5. 

> Thallium is the highly toxic element amongst the 
group 13 members. 


> The anhydrous alum is called burnt alum. 


Group 14 ELEMENTS : Carson Famity 


* Group 14 of the periodic table contains six elements, 
carbon (C), silicon (Si), germanium (Ge), tin (Sn), 
lead (Pb) and Flerovium (Fl). 


Electronic Configuration 


* Their valence shell electronic configuration is 
ns^np?. 


Element | Symbol | Electronic configuration 
[noble gas] ns’np” 
Carbon 6С [He] 2522р? 
Silicon uSi | [Ne] 3523р? 
Germanium | збе | [Аг] за!945ар? 
Tin | 5а | [Kr] 44105:25р> 
Lead юРЬ | [Хе] 4f45d!6s?6p? 
Flerovium | РІ | [Кп] sí! 4417,27? 


General Physical Properties 
* Atomic radii : 
— The atomic radii of group 14 elements are 
smaller than those of corresponding elements 


Ф 
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of group 13, because as we move from left 
to right in a period, effective nuclear charge 
increases, consequently, the size of the atom 
decreases. 

= Тһе atomic radii of group 14 elements increase 
regularly on moving down the group mainly 
due to increase in the number of shells. 

Melting and boiling points : 

= The melting and boiling points of group 14 
elements are much higher than those of the 
elements of group 13. It is because these form 
four covalent bonds with each other and hence 
there exists strong binding forces between their 
atoms both in the solid as well as in the liquid 
state. 

= The melting and boiling points decrease on 
descending the group from carbon to lead 
because the М-М bond becomes weaker as the 
atom size increases. 

Ionization enthalpy : 

— The first ionization potential of group 14 
elements are higher than those of corresponding 
elements of group 13 due to increased nuclear 
charge. 

= Due to increase in the atomic radii of these 
elements from C to Pb the ionisation enthalpy 
decreases on moving down the group. 

= Due to ineffective shielding of valence electrons 
by d- and f-orbitals the sequence for ionization 


energy is 
C> Si > Ge > Sn < Pb 
Oxidation state : 
| Element | Oxidation state 
c +4 
Si +4 
Ge +2, +4 
Sn +2, +4 
РЬ +2, +4 


‘The stability of +2 state increases from Ge to Pb, i.e., 
Се?* < Sn?* < Pb?* but for +4 oxidation state it is 
Се? >sn** > РЬ. 

As we move down, inert pair effect increases and 
stability of lower oxidation state increases. 

Pb?* > Pb'*, Ge** > Ge?*, Sn** > 5п?* 
Electropositive character or metallic character : 
Group 14 elements are less electropositive than 
group 13 elements. 
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Element Metallic character 
С Non-metal 
Si Non-metal 
Ge Metalloid 
Sn Metal 
Pb Metal 
Catenation (Tendency to form chains) : 
—  Catenation is the property of elements to form 


long chains or rings by self-linking of their own 
atoms through covalent bonds. 

— The tendency for catenation decreases in the 
order C>> Si > Ge = Sn>> Pb 

— Carbon shows a remarkable catenation due to 
smaller size and high electronegativity, so that 
C-C bond is extremely stable. 

Allotropy : All the elements of group 14 except Pb 

show allotropy. 


Cuemicat Properties 


Hydrides : All members of the group form 

covalent hydrides. Their number and ease of 

formation decreases down the group. Hydrides of 

carbon are called hydrocarbons (alkanes, alkenes 

or alkynes). Hydrides of Si and Ge are known 

as silanes and germanes. The only hydrides of 

Sn and Pb are SnH, (stannane) and PbH, 

(plumbane). 

= Their thermal stability decreases down the 
group. 

— Their reducing character increases down the 
group. 

Halides : All the elements give tetrahedral and 

covalent halides of the type MX, except PbBr, and 

РЫ. 

Thermal stability : CX, > SiX, > GeX, > SnX4 > PbX, 

Order of thermal stability with common metals : 

ME, > MCI, > МВг > Ml, 

Except CX, other tetrahalides can hydrolysed due 

to the presence of vacant d-orbitals. 

SiX, +2Н,0 — SiO, + 4HX 

Ease of hydrolysis : SiX, > GeX, > SnX4 > PbX, 

Oxides : They form two type of oxides, mono- 

oxides of the type MO and dioxides of the type 

MO). 


СО» SiO, СеО), SnO, and PbO, 


acidic amphoteric 
SiO; is a solid with three dimensional network 
in which Si is bonded to four oxygen atoms 


tetrahedrally and covalently. 


e Carbides : 


The binary compounds of carbon with elements 
other than hydrogen are called carbides. 

Tonic carbides are formed by the most 
electropositive metals such as alkali and 
alkaline earth metals and Al. 

Both Be;C and АІС; аге called methanides 
because they react with H5O yielding methane. 
Covalent carbides are formed by Si and B. 

SiC (carborundum) has a diamond like 
structure, hence it is called artificial diamond. 
Interstitial carbides are formed by transition 
elements in which C-atoms occupy interstitial 
positions in the close-packed arrays of metal 
atoms. W, Zr, Ti, Ta and Mo can form interstitial 
carbides. 


Allotropes of Carbon 


* The 


Diai 


allotropic forms of carbon are : 

Crystalline form : diamond and graphite. 
Amorphous form : coal, charcoal, lampblack, 
etc. 

imond : 

It is a transparent, crystalline substance with 
very high refractive index. 

It is the purest form of carbon found naturally 
and can also be made artificially. 

Diamond is the hardest natural substance 
known and is a bad conductor of electricity. 


Structure : 


Each carbon atom of diamond is bonded to four 
other carbon atoms, through sp? hybridised 
orbitals, situated at the corners of a regular 
tetrahedron, with C – C bond cluster of 1.54 A 
and bond angle of 109.5°. 

This gives 
network structure. 


diamond a three-dimensional 


Structure of diamond. 


Graphite : 


It is a dark grey, crystalline solid which is soft 
and greasy to touch. It possesses a metallic 
lustre. 

It is also known as ‘plaumbago’ (black lead) as it 
leaves a black mark on paper. 

It is a good conductor of electricity and its 
conductivity increases with rise in temperature. 


Structure : 


It has a two dimensional sheet like structure 
with each carbon atom being covalently bonded 
to three carbon atoms through sp” hybridised 
orbitals, forming a planar hexagonal structure. 
The fourth electron of each carbon forms a 
рі(л) bond with partial overlap with that of the 
neighbouring carbon. 

The C - C bond length is 1.42 A, shorter than 
that in diamond. The m-electrons are free to 
move (mobile electrons) and account for the 
electrical conductivity. 

The adjacent hexagonal layers (sheets) are held 
by weak van der Waals’ forces thus, making it 
easy for the layers to slide over one another, 
accounting for its soft and greasy texture. 


Fullerenes 

Fullerenes are made by heating graphite in an 
electric arc in the presence of inert gases such as 
helium or argon. Fullerenes are the only pure form 
of carbon because they have smooth structure 
without having ‘dangling’ bonds. Fullerenes are 


cage like molecules. Сер molecule has а sl 


ape like 


soccer ball and called Buckminsterfullerene. 

It contains twenty, six-membered rings and twelve, 
five-membered rings. A six membered ring is fused 
with six or five membered ring but a five membered 
ring can only be fused with six membered ring. All 
the carbon atoms are equal and they undergo sp? 
hybridisation. This ball shaped molecule has 60 
vertices and each one is occupied by one carbon 
atom and it also contains both single and double 
bonds with C-C distances of 143.5 pm and 138.3 pm, 
respectively. Spherical fullerenes are also called 


bucky balls in short. 
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Anomalous Properties of Carbon 


Carbon differs from other elements of group 14 


(©) Peep Into Previous YEARS 


7. 


Which of the following is incorrect statement? 

(a) SnF, is ionic in nature. 

(b) PbF, is covalent in nature. 

(c) SiCl, is easily hydrolysed. 

(d) Сех; (X = E Cl, Br, I) is more stable than GeX. 
(NEET 2019) 


A tin chloride ‘Q’ undergoes the following reactions 
(not balanced) 


because of its smaller size, high electronegativity, Q«Q >X 

absence of d-orbitals and high tendency of Q + Мем > Y 

catenation. Q + CuCl, > Z + CuCl 

Property (Carbon Е Х is monoanion having pyramidal geometry. Both 

E dress hardest ies hard Yand Zare neutral compounds. Choose the correct 
(diamond) option(s). 

MERE nl Thi h | (a) The central atom in X is sp hybridized. 

B T ARA "8 di (b) There is a coordinate bond in Y. 

н ~ T (c) The oxidation state of the central atom in Z is 42. 
E f P (d) The central atom in Z has one lone pair of 
EA (gh A electrons. (JEE Advanced 2019) 

ultiple л-рп (hi, m-dn (low 
pcr dne. 5 ries 9. In graphite and diamond, the percentage of 
Goensier ане ТТЕ Pe p-characters of the hybrid orbitals in hybridisation 

728 y are respectively 
—]41 у (a) 33 and 75 (b) 50 and 75 
Tetrahalides EE ci е (с) 33 and 25 (d) 67 and 75 
Qro S ydrolysis (JEE Main Online 2018) 
Some Important Compounns or Group 14 ELEMENTS 
Compound Preparation Properties Uses 
Carbon monoxide (CO) Incomplete combustion It is neutral towards litmus. In the form of 
:С=о:* <> :C=6: of carbon and carbon It is colourless odourless and | producer gas (№ 
ог:СЕО: containing compounds. tasteless neutral oxide. + CO) and water 
2C +O, — 2CO 2С0› COCI, (Phosgene) gas (H, + CO), it is 
Commercially СО is КОЕШ КАСОУ used as fuel. 
obtained as water gas d In the metallurgy of 


(Н, + CO) and producer gas 
(CO +). 


Cig + НО (аз 200-1000°С 


od 
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2Agl+CO,  |nickel. 
+H,0 + 4NH; ; 
| Zn +CO, Asa reducing agent. 
А For the manufacture 


of methyl alcohol 


Ni(CO), and synthetic petrol 


g 8, 
Producer gas 
FejO; + 3С -2> 2Fe + 3CO; 
ZnO + CO -4> Zn + CO, 
HCOOH Sty 
CO + H,O 
СОО! 
| +н,50, s 
COOH 
CO; * CO « HO 
Silicones (Si—O —Si) 2RMgCI + 5С —> Silicone polymers are highly Silicone polymers 
linkage (R,SiO),, R,SiCl, + 2MgCl, stable towards heat. High | are used as sealant, 
R R тюшю dielectric strength. Polymers UE уш 
Ks > and these can be 
—0 о PER- RəSiCl Ho, RSi(OH); of 0008 with low M VS used even at very 
R „К Dialkyldihydro weight are soluble in organic [оуу temperatures 
BAM: . |solvents. (of the order of 
HO [Peimeriston They are not affected by weak | -40"C). 
R | acids, alkalies, salt solutions ig Tu " = 
" : : ЕА as lubricants а 
о їй о ‘i о and resistant to oxidation. both high and low 
R z R n They are water repellents and temperatures. 
Silicone good electrical insulators. Silicone rubbers are 
very useful because 
they retain their 
elasticity at lower 
temperatures as 
compared to other 
rubbers. They are 
also mixed in paints 
to make them damp 
resistant. 
Carbon dioxide (CO;) С) + Оңу — СО) HCO} _ NaHCO; In aerated waters, 
€» O o0 Ee hoto aes CO, is used in 
ZnCO;—> ZnO + CO; 30 > (CeH1903), + x02 extinguishing fire. 
Solid carbon 


CaCO; —*> СаО + CO; 
NaHCO; —*> М№а,СО, + 
Со + HO 


NaCO; +Н,0 
(Sodium carbonate) 


Ca(HCO4); СаСО; + H20 
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dioxide (dry ice) is 
used as refrigerant. 
In the manufacture 
of sodium 
carbonate and 
sodium bicarbonate 
by the  Solvays 
process. 


o 


Silicon dioxide or silica Si + O, —> 510, As quartz, it is use 
(SiO2) SiCl, + 2H,0 —> SiO, LSiFg as a piezoelectric 
—Si-0—$i-0—-Si—-0-Si— +4HCl №аз510 + H,0 material. 
| | | | SiF, + 2H;O —> SiO, In the form of 
? b ii ? +4HF NajSiO, + CO; silica gel, it act 
sac GRA 0o n as drying agent. 
о о о о : CaSiO; + CO; It also supports 
ЗИ АЮ Pe NC piis co chromatographic 
| | l | materials and 
Threc-dimensional structure of SiO; catalysts. 
Ө) Peep Into Previous YEARS 12. Under hydrolytic conditions, the compounds used 
for preparation of linear polymer and for chain 


10. Which of the following compounds is used in 


1 


cosmetic surgery? 
(a) Silica 
(c) Silicones 


(b) Silicates 
(d) Zeolites 
(Odisha NEET 2019) 


1. Lithium aluminium hydride reacts with silicon 
tetrachloride to form 
(a) LiCl, AlCl; and SiH, 
(b) LiCl, AIH; and SiH, 
(c) LiH, AICI, and SiCl; 


termination, respectively, are 

(a) CH,SiCl, and Si(CH;), 

(b) (CH3);SiCl) and (CH;)5SiCI 

(c) (CH3);SiCl and CH,SiCl, 

(d) SiCl, апа (CH3),SiCl (JEE Advanced 2015) 


® Points For Exraa Ѕсовіне 


> 


Graphite can be converted into diamond at 
=55x10° atmospheric pressure. 

Chemical composition of ordinary glass is 
Na;SiO; · CaSiO,- 4SiO;. 


(d) LiH, AIH and SiH, > PbO is called litharge, Red lead (РЬ;О„) is a 
(JEE Main Online 2018) mixed oxide. 
Н Answer Key For Peep Into Previous Years ! 
1. © 2 @ з. O a O 5. © 6 @ } 
17 (b) 8. (ab) 9. (d) 10. (с) 11 (а) 12. (b | 


b 


p WRAP it vp! 


AICI, is an electron deficient compound but AIF; 

is not. This is because 

(a) atomic size of F is smaller than Cl which makes 
AIF; more covalent 

(b) AICI, is a covalent compound while AIF; is an 
ionic compound 

(с) AICI, exists as a dimer but AIF; does not 

(d) Al in AICI, is in sp? hybrid state but Al in AIF; 
is in sp! state. 


Aqueous solution of borax acts as a buffer because 
(a) it contains weak acid and its salt with strong 
base 
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(b) it contains tribasic acid and strong base 
(c) it contains number of neutral water molecules 
(d) none of these. 


Borosilicate glass has the special property of being 
(a) transparent (b) uncrackable 
(c) resistant of heat (d) tough 


Which of the following exists in gaseous form in 
nature? 
(a) CIF; 
(c) IF; 


(b) BF; 
(d) 181 


. Pb conc. HNO; gives 
(a) Pb(NO;)> + NO; 
(с) Pb(NO;), + NO; 


(b) PbNO; + NO 

(d) Pb(NO;)3 + N;O 

. A solid element (symbol Y) conducts electricity 
and forms two chlorides ҮСІ, (a colourless volatile 
liquid) and YCI, . 2 (a colourless solid). To which 
one of the following groups of the periodic table 
does Y belong? 


10. 


Which one of the following has the highest Lewis 
acid strength? 
(a) BI, (b) ВВ; (с) BF, (d) BCl; 


When bauxite powder is mixed with coke and 
reacted with nitrogen at 2075 K, carbon monoxide 
and X are formed. What is the gas formed when X 
is reacted with water? 
(a) NH, (b) N, 


(0) NO (d) O, 


(a) 13 (b) 14 (с) 15 (d) 16 11. Which of the following is strongest bond? 
. An element of group 14 forms two oxides one of (a) Si — Si. (b C—C 
which is highly poisonous and neutral. Other oxide (c) Sn — $n (d) Pb — Pb 
can be easily liquefied and compressed to givea 12, When NaOH solution is added to AlCl, solution, 


solid which is used as a refrigerant under the name 
of drikold. The element and the oxides are 

(а) Si, SiO, SiO; (b) Pb, PbO, PbO; 

(c) €, CO, CO; (d) Sn, SnO, SnO, 
Which of the following statement about group IV 
elements (C to Pb) is not correct? 

(a) Sn and Pb form dichlorides 

(b) The thermal stability of hydrides decreases 


13. 


a white ppt. first appears which dissolves in excess 

of NaOH. In the solution so obtained 

(a) aluminium ion is present in anion 

(b) aluminium ion is present in cation 

(c) aluminium ion is present in both the ions 

(d) aluminium is present in neither the cation nor 
the anion. 


Iodine oxidises sodium borohydride to give 


from CH, to PbH, as bond enthalpy for (a) B2H6 (b) sodium hydride 
M — H bond decreases. (c) HI (d) 1; 
(c) All form tetrafluorides, tetrachlorides. 14. In the manufacture of cement which of the following 


(d) All form tetraiodides. 


is used? 


Unscramble the words given in column | and match them with their explanations in column II. 


Column Il 


. TESOROEC (a) А molecular charge transfer complex formed by the complexing of a donor 
in an excited state with an acceptor in its ground state. 

Used in the measure of effective pressure dependence versus the chemical 
potential of a gas. 

Fractions obtained in the distillation of coal or wood tar. 

The decorative and corrosion-resistant surface given to bronze, iron, etc., as 
ап oxide film formed on warming the metal. 

MgO either natural or formed by heating Mg(OH)2 used in furnace linings. 
Naturally occurring, hard bitumens of high purity containing only 1-2% of 
mineral matter. 

Reduction product of anthraquinone. 

AlgSi2Oj3, the stablest aluminum silicate, formed by heating other 
aluminosilicates used in refractories and glasses. 


. PASTSELATHI b) 


. PXECILEX 
. TAGCYUFI 


. LMULIET 
. ROXATOHNL 


- NATPAI 
. RAPSILECE 


Readers can send their ress by 10^ of every month. 
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(a) Clay and silica (b) Limestone and silica 
(c) Limestone and clay (d) Limestone and gypsum. 


15. Which is not correct? 
(a) GeO, is weakly acidic. 
(b) GeCl, forms [GeCl,]*- ion with HCl. 
(c) Ge(OH), is amphoteric. 
(d) GeCl, is more stable than GeCl,. 


16. The products of the following reaction are 
SiO, + C» 
(a) SiC and CO, (b) SiO and CO 
(c) SiC and CO (d) Siand CO, 


17. Which of the following statements is not true both 
for B and Al? 
(a) They burn in oxygen to give oxides at high 
temperature. 
(b) Their halides are Lewis acids. 
(c) They combine with nitrogen to form nitrides. 
(d) They react with НСІ to form chlorides. 


Unlike the other elements of its group, carbon does 
not form CX, type molecules because 

(a) energetically this is not possible 

(b) carbon undergoes catenation 

(c) it is non-metallic 

(d) carbon does not contain d-orbital. 


18. 


19. Which of the following statements is not correct? 
(a) Silicon is extensively used as a semiconductor. 
(b) Carborundum is SiC. 
(c) Silicon occurs in free state in nature. 
(d) Mica contains the element silicon. 


20. Covalency of B in BF; is 

(a) 5 (b) 4 (с) 3 (d) 2 
1. (b): Due to larger size of Cl, AlCl, is a covalent 
compound (Fajans rule). 
25.0 
3. (c): Borosilicate glass is heat resistant, because it 
has low coefficient of expansion. 
4. (b) 
5. (a): HNO; is the best solvent for lead. 
Pb + 4HNO;(conc.) ——> Pb(NO;)) + 2NO; + 2H,O 
6. (b): Elements Y can probably be tin which conducts 
electricity and belongs to group 14. SnCly is colourless 
volatile liquid whereas SnCl, is colourless solid. 
7. (c): C forms two oxides CO and СО). CO is neutral 
and poisonous. CO, can be compressed to a refrigerant 
dry ice or solid СО). SiO is unstable. SnO and PbO are 
amphoteric in nature. 


ра 
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8. (4): For example, РЫ, does not exist because 
РЬ“ ion is strong oxidising agent and I” ion is strong 
reducing agent. Thus, Pb** cannot exist in presence of 
Г ion and get reduced to Pb?* ion. 

9. (a) 

10. (a): Bauxite powder on heating with coke in 
presence of N, produces aluminium nitride which on 
reaction with water produces ammonia. 

АО; + 3С + № —> 2AIN + ЗСО 


Bauxite 

AIN + 3H,O —> Al(OH); + МН; 

11. (b): Bond strength of M — M bond and the 
tendency for catenation decreases in the order 
C — C» Si — Si > Ge — Ge > Sn — Sn. Greater the 
bond energy greater is the strength of bond. 

12. (а): Al(OH), ppt. first formed redissolves in NaOH 
to form sod. meta aluminate where Al is a part of anion 
AlO3. 

13. (a): The oxidation of sodium borohydride with 
iodine in diglyme gives diborane. 


2NaBH, + I, —DEb"* , BH, + 2Nal + H, 


14. (b): Limestone and silica are the main components 
of cement. 


15. (d): Ge has greater tendency to show +4 oxidation 
state. 


16. (c) : SiO, + 3C-44 SiC + 2CO 
17. (d): Boron being non-metal does not displace 
hydrogen from НСІ to produce its chloride. 


18. (a): The elements of group 14 show tetravalency 
by sharing four of its valence electrons. They have O.S 
of +4. Ge, Sn and Pb also show +2 O.S. The stability 
of dihalides increases down the group. The stability of 
dihalides follow the sequence 

СХ, << SiX, << СеХ, << SnX, << PbX; 


19. (c) : Si widely occurs as SiO; 


20. (b): Covalency of B in ВЕ; is 4 which is its 
maximum covalency also. 
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CBSE 


warm-up! 


CLASS-XI 


Chapterwise practice questions for CBSE Exams as per the latest pattern 
and marking scheme issued by CBSE for the academic session 2019-20. 


Series 6 | The p-Block Elements 


Organic Chemistry - Some 
Basic Principles and Techniques 


Time Allowed : 3 hours 
Maximum Marks : 70 


GENERAL INSTRUCTIONS 


(i) All questions are compulsory. 


(ii) Section A: Опо. 1 to 20 are very short answer questions (objective type) and carry 1 mark each. 
(iii) Section B: Q.no. 21 to 27 are short answer questions and carry 2 marks each. 

(iv) Section C: Q.no. 28 to 34 are long answer questions and carry 3 marks each. 

(v) Section D: Q.no. 35 to 37 are also long answer questions and carry 5 marks each. 


(vi) There is no overall choice. However an internal choice has been provided in two questions of two marks, two questions 
of three marks and all the three questions of five marks weightage. You have to attempt only one of the choices in such 
questions. 

(vii) Use log tables if necessary, use of calculators is not allowed. 


Read the given passage and answer the questions 1 to 5 
that follow : 

Boron forms a number of hydrides having the general 
formula B,H, , , and B,H, , в. These hydrides are called 
boranes. The simplest hydride of boron is diborane, 
B,H,. Boranes contain special types of bonds known 
as multicentre bonds. Boranes have high heat of 
combustion. 


1. How many 2-centered 2-electron bonds and 
3-centered-2-electron bonds are there in the 
structure of diborane? 

2. Complete the following reaction : 
B,H, + NH, Heat, 

3. Draw the structure of diborane. 


(NCT 2014) 


What happens when diborane undergoes reaction 
with carbon monoxide ? 


5. Give a laboratory method to prepare diborane. 


Ф 
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Question 6 to 10 are one word answer : 
6. Which hybrid orbital is used by underlined carbon 
in the following molecule? 
CH,—CH=CH, 
7. Name the metal which is commonly used as a 
reducing agent in metallurgical operations. 
8. Write the IUPAC name of 
CH,—CH,—CH,—CH,—COOH 
(KVS 2017) 
9. Name the gas which is evolved in the Kjeldahl's 
method used for the estimation of nitrogen gas. 
10. Which is the basic building unit of all silicates? 
Questions 11 to 15 are multiple choice questions : 
11. Which of the following statements is not correct 
regarding graphite and inorganic graphite? 
(a) Both are slippery in nature. 
(b) Both conduct electricity but graphite is less 
conducting in nature as compared to inorganic 
graphite 


(c) Graphite is not having any charge separation like 
inorganic graphite. 
(d) All atoms in graphite as well as in inorganic 
graphite аге sp” hybridized. 
12. The descending order of stability of the following 
carbonium ions is 


+ + + 
C,H;CH,, p-(CH,O)C,H,CH,, p-(NO,)C,H,CH, 
(0 (II) (Ш) 


апа p-(CH,)C,H,CH, 
(IV) 

(a) Ү>П>1>Ш (b) П>1/>Ш>1 
(c) I» IV» I» II (d) IV» II» HI» I 
Oxalic acid reacts with concentrated H,SO, to give 
a mixture of two gases. When this mixture is passed 
through caustic potash, one of the gases is absorbed. 
What is the product formed by the absorbed gas with 
caustic potash? 
(a) K,SO, 
(с) K,CO, 
14. The reaction, 

CoH + Br, 935 c Н,Вг+ HBr is 

(a) an electrophilic addition reaction 

(b) a nucleophilic substitution reaction 

(c) an electrophilic substitution reaction 

(d) a nucleophilic addition reaction. 
15. The substance used as an adsorbent in the column 

chromatography is 

(а) NaO (Б) Na,SO, (c) ALO, 
Questions 16 to 20: 
(a) Both assertion and reason are correct statements, and 

reason is the correct explanation of the assertion. 
(b) Both assertion and reason are correct statements, but 

reason is not the correct explanation of the assertion. 
(c) Assertion is correct, but reason is wrong statement. 
(d) Assertion is wrong, but reason is correct statement. 


13 


(b) KHCO, 
(d) KOH 


(d) alum. 


16. Assertion : In the case of polyfunctional compounds, 
the choice of principal functional group is made on 
the basis of order of preference. 

Reason : The order of decreasing priority for some 
functional groups is 
COOH, —COOR, —COCI, —CONH,, —CN, 


М, є "4 шш 
—CH= =O, — C=C- 
CH=0, JČ O, —OH, ys EC A 


17. Assertion : Zeolites are the three-dimensional 
network of alumino silicates. 
Reason : Negative charge on zeolite structure is 
neutralised by positively charged Al* ions. 

18. Assertion : Paper chromatography is a type of 
partition chromatography. 


Reason : Moving phase is liquid and stationary phase 
is solid. 

19. Assertion : Sn in +2 oxidation state is a reducing 
agent while Pb in +4 state is an oxidising agent. 
Reason : Inert pair effect is due to participation of 
s-electrons in bond formation. 

20. Assertion : The order of stability of carbocations is 
Us D 
Reason : Carbon atom in carbocation is in sp? state 
of hybridisation. 


21. Suggest a reason as to why CO is poisonous. 
(NCERT, KVS 2013, 2014) (HOTS) 
OR 
Complete the reactions : 
(a) BH, + Cl, Heat, 
(b) Na,B,O, + HCl + HjO—9 
22. Explain why 
CH,=CH_ is a better nucleophile than СНС”, 
23. What are silicones? How are they prepared? 
24. How many metamers of 3-pentanone are possible? 
Write their structures and IUPAC names, 
OR 
(а) In which C—C bond of CH,CH;CH,Br, the 
inductive effect is expected to be the least? 
(b) Explain why the following two structures, I and 
II cannot be the major contributors to the real 


structure of CH;COOCH,. 
я> © 
д + 
CH,-C OÓ—CH,  CH,-C-O-—CH, 
00] (Ш 


25. Describe what happens when boric acid is heated. 
26. Explain the principle of paper chromatography. 


27. Which of the following ions is more stable? Give 
reason. 


Сн, CH, 
[I Os 


(A) (B) 


28. Give reasons : 
(a) Conc. HNO, can be stored in aluminium 
container. 
(b) A mixture of dilute NaOH and aluminium pieces 
is used to open drain. 
(c) Aluminium alloys are used to make aircraft 
body. 
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29. 


30. 


31. 


32. 


33. 


34. 


© 


OR 
Give the reaction for the following : 
(i) Silicon is heated with methyl chloride at high 
temperature in the presence of copper. 
(ii) Silicon dioxide is treated with hydrogen fluoride. 
(iii)Hydrated alumina is treated with aqueous NaOH 
solution. 
Arrange the following in order of property mentioned 
against each. 


G) снб. cH - CHG, 
CH, 


+ 
CH,—CH,—CH,—CH, 
[Increasing stability] 
(ii) HCOOH, CH,COOH, CH,CH,COOH 
[Increasing acidic strength] 
CH, 
(iii) CH,CH,—CH—CH, CH,-C 
CH, 
[Increasing stability] 
0.35 g of an organic substance was Kjeldahlised and 
the ammonia obtained was passed into 100 mL of 
N/5 H5SO,. The excess acid required 154 mL of N/10 
NaOH for neutralisation. Calculate the percentage 
of nitrogen in the compound. 
OR 
In a Dumas nitrogen estimation method, 0.30 g of an 
organic compound gave 50 cm’ of N, collected at 300 К 
and 715 mmHg pressure. Calculate the percentage 
composition of nitrogen in the compound. (Vapour 
pressure of water at 300 K is 15 mmHg.) 
(NCERT, NCT 2008, KVS 2017) 
Starting from SiC], prepare the following : 
(i) silicon 
(ii) silica gel 
(iii)Na,SiO, 
Identify the following types of organic reactions : 
(a) CH,CH,Br + HS —> CH,CH,SH + Вг 
(b) (CH,),C=CH, + HCl —> (CH,),CIC-CH, 
(c) CH,CH,Br+ HO” —> CH,=CH, + H,O + Br 
Account for the following : 
(a) ВСІ, exist as a monomer while AICI, exist as а 
dimer. 
(b) AICI, exists but ТІСІ, does not. 
(i) Define hyperconjugation effect. 
(ii) Identify the nucleophiles from the following : 
RN, >C = О, МС 
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(iii) Why is hyperconjugation called no-bond 
resonance? 


35. 


36. 


37. 


(a) Draw the resonance structures of the following 
compounds : 


G) cH;-cH—Qk 
(ii) CH,;=CH—CH=CH, 
(iii) CH,=CH—C=0 


H 
(b) Identify the most stable species in the following 
set of ions by giving reasons : 


TES + + 
(i) CH,, CHjBr, CHBr,, CBr, 
(ii) CH, CH,Cl, СНС, CCl, 

OR 

(a) Write the name of the isomerism shown by the 
following pairs : 

(i) buta-1,3-diene and but-1-yne 
(ii) ethoxybutane and propoxypropane 

(b) Why 3° carbocations are more stable than 1° 

carbocations? 

(c) Compare inductive and electromeric effects. 

(d) Why ССІ,СООН is a stronger acid than 

(CH,),CCOOH? (KVS 2016) 

Compound (X) on reduction with LiAIH, gives a 

hydride (Y) containing 21.7296 hydrogen along with 

other products. The compound (Y) reacts with air 

explosively resulting in boron trioxide. Identify (X) 

and (Y). Give balanced reactions involved in the 

formation of (Y) and its reaction with air. 
OR 

Describe the general trends for the following 

properties of groups 13 elements. 

(i) Atomic size 

(ii) Ionisation enthalpy 

(iii) Metallic character 

(iv) Oxidation states 

(v) Nature of halides. 

(a) What is the difference between distillation, 
distillation under reduced pressure and steam 
distillation? 

(b) Whyisnitric acid added to sodium extract before 

adding silver nitrate for testing halogens? 
OR 
(a) Draw structures of all isomeric ethers 
corresponding to the molecular formula С;Н,,О. 

(b) Give IUPAC names for the following 

compounds : 


OH 
To« 
‘OH 


| 
(ii) сн;-сн—с—сн,снсн 
CH, 


SOLUTIONS 


1. The four terminal B—H bonds are regular two 
centred-two electron bonds while the two bridge 
(B—H —B) bonds are different and can be described as 
three centred-two electron bonds. 


2. 3B,H, + 6NH, —2 2B,NH, + 12H, 


4. B,H,+2CO—> 2 BH,.CO 
(Addition Compound) 
5. Alaboratory method for the preparation of diborane 
involves the oxidation of sodium borohydride with 
iodine. 
2NaBH, +1, EYE р.н, + 2Nal + H, 
6. sp! 
7. Aluminium 
8. Pentanoic acid 
9. Ammonia gas 
10. SiO? 
11. (b) 
12. (c) : Stability of carbocations is enhanced by 
(i) conjugation 
(ii) and presence of groups having + effect. 
So, the correct order is 


Н; 2 Н; н; 
> > > 
OCH; CH, NO; 
соон 1 
13. (с): ] Sone HS» C0 + CO, + HO 


COOH 
КОН + СО, —9 K,CO, + H,O 


Caustic potash 


14. (с) 15. (с) 16. (а) 


17. (c): Zeolites are the three-dimensional 
aluminosilicates in which few Si atoms are replaced by Al 
atoms. The acquired negative charge on zeolite structure 
is balanced by cations such as Na^, К? or Ca”, etc. 


18. (c) 


19. (c) : In heavier elements, the tendency to show 42 
oxidation state increases in the sequence Ge « Sn « Pb. 
It is due to the inability of ns? electrons of valence shell 
to participate in bonding (inert pair effect). 


20. (c) 


21. The poisonous nature of carbon monoxide (CO) is 
due to its ability to form a complex with haemoglobin 
which is about 300 times more stable than the oxygen- 
haemoglobin complex. This (CO-haemoglobin complex) 
prevents haemoglobin (in the red blood corpuscles) from 
carrying oxygen in the body and ultimately resulting in 
death. 


OR 
(a) B,H, + Cl, 4» B,H,Cl+ HCl 
(b) Na,B,O, + 2HCl + 5H,0 —> 4B(OH), + 2NaCl 


22. In HjC—CH , the carbon atom carrying the -ve 
charge is sp^-hybridized while in СН=С` the carbon 
atom carrying the -уе charge is sp-hybridized. Since 
a sp^-hybridized carbon is less electronegative than a 
sp-hybridized carbon, therefore, H,C—CH is a better 
nucleophile than НСС”. 


23. They are organosilicon polymers having 
Si- O - Si linkages, the main unit being R,SiO, (where R 
= alkyl or aryl groups). They are called silicones as their 
empirical formula (R,SiO) resembles that of ketones 
(R,CO). Silicones are prepared by hydrolysis of alkyl 
or aryl substituted chlorosilanes and their subsequent 
polymerisation. 

24. Two metamers (I and II) of 3-pentanone are 
possible : 
i P? 
CH,—C—CH-— CH; 
3-Methyl-2-butanone (II) 


ll 
CH,—C—CH,CH,CH, 


2-Pentanone (1) 


OR 
(a) Magnitude of inductive effect diminishes as the 
number of intervening bonds increases. Hence, the effect 
is least in the bond between carbon-2 and carbon-3. 
(b) The two structures are less important contributors 
as they involve charge separation. Additionally, structure 
(I) contains a carbon atom with an incomplete octet. 


25. Boric acid on heating above 370 K leads to partial 
removal of water to yield metaboric acid, HBO). Further 


© 
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heating yields boron sesquioxide, B,O; which is the 
principal oxide of boron and is considered as anhydride 
of boric acid. 


26. The underlying principle of paper chromatography 
is that of partition chromatography which is based on 
continuous differential partitioning of components of 
mixture between stationary and mobile phases. In paper 
chromatography, the paper used has water trapped in it 
which acts as the stationary phase while a suitable solvent 
or a mixture of solvents is used as a mobile phase. 


27. Out of the following two ions, carbocation (A) is 
more stable than carbocation (B). 


^ ) 
CH, CH, 
ОЎ Сі 
(А) (В) 
The reason being that carbocation (А) is more planar 
and hence is stabilized by resonance. On the other 


hand, carbocation (B) is less planar and hence does not 
stabilised by resonance. 


28. (a) Conc. HNO, can be stored in aluminium 
container because conc. HNO, makes aluminium passive 
due to the formation of a protective layer of Al,O, on its 
surface. 

(b) Aluminium reacts with NaOH to give sodium tetra- 
hydroxoaluminate (III) ion and hydrogen gas. Hydrogen 
gas exerts pressure on the material blocking the drain 
and washes it down the drain. 

(c) Aluminium alloys are used for making aircraft body 
because these are light in weight, corrosion resistant, 
strong and highly ductile. 


OR 


Cu powder 


(i) CH,Cl + Si > CH,SiCl; + (CH;),SiCl, + 
Methyl chloride (СН;),81СІ + (CH3),Si 
(ii) SiO, + АНЕ —> SiF, + 2H,O 
SiF, + 2HF ——> H,SiF, 
(iii) АЦО, 29,0, + 2NaOH aq) “> 
Hydrated alumina 2NaAlO, + 3H,O 
Sodium 


meta-aluminate 
29. (i) CH; —CH,—CH,—CH, 
«CH,—CH;—CH —CH3<(CH3);¢ 
(ii) CH,CH;COOH < CH,COOH < HCOOH 
CH, 


А i L 
(ш) CH4«CHg- CH—CH,<CH,—C 
н; 


Ф 
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30. Volume of N/5 H,SO, solution taken = 100 mL 
The volume of N/5 H,SO, neutralised by N/10 NaOH 
can be obtained as follows : 

Nacia X Vacid = Макан X Ушкан 


al 


N N 
5 X Vaid mg 19400 
Vacid = D xSmL=77 mL 


Therefore, volume of N/5 H,SO, used for neutralising 
NH, = (100 - 77) mL = 23 mL 

Then, 

% of nitrogen in the sample = 

1.4x Normality of acid x Volume of acid used 


for neutralising NH; 


Mass of the compound taken 
14x1/5x23 


96 of nitrogen in the sample = 
0.35 


=18.4 


OR 
Volume of nitrogen collected at 300 K and 715 mmHg 
pressure is 50 mL. 


Actual pressure = 715 - 15 = 700 mmHg 
273x700 x50 _ 


300 x 760 
22,400 mL of N, at STP will weighs = 28 g 


Volume of nitrogen at STP = 41.9 mL 


28 x41.9 
22400 
= 17.46% 


41.9 mL of nitrogen will weigh = 
28x 41.9100 
22400 0.3 

31. (i)SiCl, + 2Mg—> Si + 2MgCl, 
(ii) SiClqy + 2H,04— 9 SOH),,,, — SiO; 4H;0( 


96 of nitrogen — 


Silicic acid Silica gel 
GREG High temp. А 
(11)251С1, „у + 49,0 70,—H, fame? 251020 +8НСІ 


SiO, + 2NaOH P». Na;siO, + H,O 


32. (a) In the given reaction, SH, a nucleophile displaces 
Br from the bromoalkane. Since, the reaction is brought 
about by a nucleophile and substitution occurs thereafter, 
the reaction will be termed as a nucleophilic substitution 
reaction. 

(b) In the given reaction, we see that the H* and Cl” 
reacted with the alkene and thus, produced a haloalkane. 
However, no atom has been displaced. Thus, the reaction 
isan electrophilic addition reaction. 

(c) In the given reaction, there is no atom which is 
displaced or substituted. Although the reaction is brought 
about by a nucleophile ОН”, it is not a nucleophilic 
substitution. An HBr molecule has been removed from 
the reactant and hence, it is an elimination reaction. 


33. (a) Due to small size of boron, there is a dative 
pn -рп bonding takes place between the lone pair of 
Cl atoms and vacant p-atomic orbital of B. Hence, ВСІ, 
is a monomer. 

Due to large size, Al cannot participate in dative рл-рл 
bonding. Therefore, in order to complete the octet, AICI, 
dimerizes. 

(b) Because as we move down the group, the tendency 
of ns? electron to remain inert increases (inert pair 
effect). Therefore, only one electron from the p-atomic 
orbital participates in the bond formation and hence 
+1 oxidation state becomes more and more stable as 
compared to +3 oxidation state. Therefore, Tl forms only 
ТІСІ. 


34. (i)When an alkyl group is attached to an unsaturated 
system such as a double bond ог а benzene ring, the order 
of inductive effect is actually reversed. This effect is called 
hyperconjugation effect or Baker-Nathan effect. 

(ii) NC 

(iii) Hyperconjugation is called no-bond resonance 
because the hydrogen bonded to carbon looses its bond 
from carbon during resonance. 


Rn 


Y^ = + 
35. (a) (i) CH;— CH Ck € :CH;— CH= СЕ 


[N 

(ii) CH, сн CH 

CH, — CH=CH- Cn; — 
ён, —CH=CH—CH, 


(95 " 
* 
= CH—C—H <—>CH,— CH=C—H 


(iii) CH 
(b) (i) cH, is most stable because the replacement of 
hydrogen by bromine increases positive charge on carbon 
atom and destabilises the species. 

(ii) ССІ, is most stable because electronegativity of 
chlorine is more than hydrogen. Negative charge on 
carbon is reduced which results in more stability. 


OR 


(a) (i) Functional isomerism : 
H,C= CH— CH— CH; and HC= C— CH;CH4 


Buta-1, 3 diene But-1-yne 
(ii) Metamerism : 
СНз — CH; — CH; — CH; — O—CH;CH; 
Ethoxybutane 
and C4H;OC3H; 
Propoxypropane 


(b) Hyperconjugation interaction in (CH,),€ is greater 
than in СН;СН, as (CH3),C has nine C—H bonds. 
(c) Inductive effect is a permanent effect caused due 
to more or less electronegative atom/group attached to 
carbon in an organic compound. 
855+ ast öt S 
— Co C» С э- Х 
Electromeric is a temporary electron displacement 
caused in carbon chain due to presence of an external 
electrophile or D 
Reagent added 
xA i гена remove See С о 
(d) ССІ,СООН is a stronger acid than (CH;);CCOOH 
due to presence of three electron withdrawing groups 
(I-effect). This reduces electron density of —OH bond 
and hence, make it more acidic. 
ШАН, 

36 ааа 00 
Y + air —9 В,О; 
From this we can guess ‘Y’ must be В,Н,. 

B;H, 30, —> B,O, + 3H,O + Heat 

(№ 


% of hydrogen in B,H, = zz x100 = 21.72% 


(Mol. wt. оЁВ,Н, = 21.62 + 6 = 27.62] 
Thus, percentage of hydrogen is 21.72 in B,H,. 
From this we can guess that X is boron trihalide. 
4BX, + 3LiAIH, — 2B;H, + 3LiX + ЗАІХ, [X = Cl or Br] 

(x) (Ү) 
ок 

(i) Atomic size : Atomic radii of group-13 elements 
increase down the group with the exception that atomic 
radius of Ga is less than that of Al due to the presence 
of d-electrons which offer poor screening effect for the 
outer electrons from the increased nuclear charge in Ga. 
(ii) Ionisation enthalpy : For group-13 elements, the 
trend of ionisation enthalpy is B » Al « Ga » In « TI. 
This is due to increase in size and low screening effect 
of d- and f- electrons. 
(iii)Metallic character : Metallic character increases 
from boron to aluminium then decreases down the 
group. 
(iv) Oxidation states : For group-13 elements, both +1 
and +3 oxidation states are observed. The +1 oxidation 
state becomes more stable as we move down the group 
due to inert pair effect. Boron does not show 43 oxidation 
state. 
(v) Nature of halides : Group-13 elements form 
trihalides (except ТЇЇ). Due to electron deficient nature, 
ВСІ, accepts electrons and forms adducts. AICI, achieves 
stability by forming a dimer. 
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37. (a) Differences between distillation, distillation under reduced pressure and steam distillation : 


Criterion for на 

difference роо 

It is used to separate 

— volatile liquids 
from non-volatile 
impurities. 

- liquids having 
sufficient difference in 
their boiling points. 


Principle 


pressure 
It is used to purify liquids 
— having very high boiling points. 
- which decompose at or below 
their boiling point 


Steam distillation 


This method is used to separate 
substances which are steam 
volatile, immiscible with water, 
possess a vapour pressure of 
10-15 mm Hg and contain 
non-volatile impurities 


Used for Separation of volatile 
liquids from non-volatile 


impurities. 


Separation of liquids having very| 
high boiling points or those, 
which decompose at or below 
their boiling points. 


For a substances which are 
immiscible in water but are 
steam volatile. 


A mixture of chloroform 
(b.pt. 334 K) and aniline 
(b.pt. 457 К). 


Example 


Separation of glycerol from spent 
- lye in soap industry. 


Separation of aniline from 
aniline-water mixture. 


(b) If N or S is present in the compound, the sodium fusion extract is first boiled with concentrated nitric acid to 
decompose cyanide or sulphide of sodium during Lassaigne' test. These ions would otherwise interfere with silver 


nitrate test for halogens. 


(a) The possible isomeric ethers corresponding to Ns are, 
HH H HOCH 
(i) | C,H; -O—C,H, н-с-6-0-0—6-6-н 
HH H H H 
H H H H H 
Gi) |CH,—0—CH, н-б-о-с—с—с—с—н 
H HHHH 
H 
HH H-C-H H 
(iii) | CH4CH,—O-— CH(CHj); n ey бий RN 
hh d m 
H 
i ж-а л 
(iv) CH,-0-C—CH, H-€-0—€——6-hH 
CH, H H-C-H H 
H 


(b) (i) Cyclohexane-1, 2-diol 
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(ii) 6-Chloro-2-methylhexan-3-one 


oe 


MONTHLY TEST 


Total Marks : 120 Time Taken : 60 Min. 


Some Basic Concepts of Chemistry | 
Structure of Atom 
6. The kinetic energy of an electron in the second 


Only One Option Correct Type 


A solution of KCI has a density of 1.69 g mL” and 
is 67% by weight. Find the density (g тї!) of the 
solution if it is diluted so that the percentage by 
weight of KCI in the diluted solution is 30%. 

(a) 1.224 (b) 2.22 

(c) 5.68 (d) 4.52 

An electron in H atom jumps from the third energy 
level to the first energy level. The change in the 
potential energy of the electron is 

(a) 12.09 eV (b) 6.04 eV 

(c) 24.18 eV (d) 9.24 eV 


When 3.2 g S is vaporized at 450°C and 723 mm 
pressure, the vapours occupy a volume of 780 mL. 
If the molecular formula of S vapour under these 
conditions is S,, then the value of x is 

(a) 6 (b) 4 

(c) 2 (d) 8 

An electron beam can undergo diffraction by 
crystals. Through what potential should a beam 
of electrons be accelerated so that its wavelength 
becomes equal to 1.54 A? 

(a) 56V (b) 245 V 

(c) 424 V (d) 63.4 V 

An aqueous solution of 6.3 g oxalic acid dihydrate 
is made up to 250 mL. The volume of 0.1 N NaOH 
required to completely neutralise 10 mL of this 
solution is 
(a) 40 mL 
(c) 10 mL 


(b) 20mL 
(d) 4 mL. 


Bohr orbit of a hydrogen atom is 


Ls Ls 
(a) > 5 (B) = 
an map 16m may 

2 2 

Е h 
(c) 1. (d) Ss 
320° may 641° may 


When 10 mL of ethyl alcohol (density = 0.7893 g mL“) 
is mixed with 20 mL of water (density 0.9971 g mL!) 
at 25°C, the final solution has a density of 
0.9571 g mL^'. The percentage change in total 
volume on mixing is 


(a) 3.1% (b) 2.4% 
(c) 1% (d) none of these. 
The given electronic configuration deviates from 
ns n 
2 nif 
(I) Hund’s rule 
(II) Aufbau principle 


(Ш) Pauli’s principle 

(a) All of the above (b) Only I, II 

(c) Only I, Ш (d) Only II, III 

Sulphuric acid reacts with sodium hydroxide as 
follows : 

H,SO,4 + 2NaOH — NaSO, + 2Н,О 

When 1 L of 0.1 M sulphuric acid solution is allowed 
to react with 1 L of 0.1 M sodium hydroxide solution 
then the amount of sodium sulphate formed and its 
molarity in the solution obtained is 
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10. 


11. 


12. 


(a) 7.10 g and 0.1 mol L`! 

(b) 7.10 g and 0.025 mol L`’ 

(c) 5.40 g and 0.1 mol L~} 

(d) 3.55 g and 0.025 mol L”. 

When electronic transition occurs from higher 
energy state to lower energy state with energy 
difference equal to AE electron volts, the wavelength 
of the line emitted is approximately equal to 

(h = 6:62 x 107° Js) 


(a) 12397 010-101 (Ы) 12397 apto, 
AE 
(с) E x10 cm (а) 12397 x10! em 


Two oxides ofa certain metal were separately heated 

inacurrent of hydrogen until constant weights were 

obtained. The water produced in each case was 

carefully collected and weighed. 2 g of each oxide 

gave, respectively 0.2517 g and 0.4526 g of water. 

"This observation illustrates 

(a) law of conservation of mass 

(b) law of constant proportions 

(c) law of multiple proportions 

(d) law of reciprocal proportions. 

The decreasing order of energy for an electrons 

represented by the following sets of quantum 

number is 

1. n=4,1=0,m=0,s=+1/2 

2. n=3,l=1,m=1,s=-1/2 

3. n=3,1=2,m=0,s=+1/2 

4. n=3,1=0,m=0,s=-1/2 

(а)1>2>3>4 (b) 2>1>3>4 

(с) 3>1>2>4 (4) 4>3>2>1 
Assertion & Reason Type 


Directions : In the following questions, a statement of assertion 
is followed by a statement of reason. Mark the correct choice as : 


(a) 


If both assertion and reason are true and reason is the 
correct explanation of assertion. 

If both assertion and reason are true but reason is not the 
correct explanation of assertion. 

If assertion is true but reason is false. 

If both assertion and reason are false. 


. Assertion : If 100 mL of 0.2 N НСІ is mixed with 


100 mL of 0.3 N HCl, the normality of final solution 
will be 0.25 N. 

Reason : If two solutions of the same solute are 
mixed, the normalities can be added. 
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14. 


15. 


Assertion : Orbitals with the same value of / and mj 
have the same angular wave function. 

Reason : Angular wave function doesn't depend 
upon the n. 

Assertion : For a solution, 92 g of ethanol and 144g 
of water is mixed, mole fraction of ethanol and 
water in the solution is 0.2 and 0.8 respectively. 
Reason: The sum of the mole fractions of all the 
components in a solution is unity. 


JEE MAIN / ADVANCED 


16. 


17. 


18. 


19. 


20. 


Only One Option Correct Type 
Photoelectric emission is observed from a surface 
for frequencies v, and v; of the incident radiation 
(ю > vj). If the maximum kinetic energies of the 
photo-electrons in the two cases are in the ratio 1: k 
then the threshold frequency 00 is given by 


v -V kv, - 0, 
uds = = 
kv) - № wu 
(c) A (4) Т 
1.2 g mixture of NayCO, and K,CO, was dissolved 


in water to form 100 cm? of a solution. 20 cm? 
of this solution required 40 cm? of 0-1 N HCI for 
neutralisation. What will be the weight of NaCO; 
апа K;CO, in the mixture ? 

(a) NaCO; = 0.596 g, КСО, = 0.604 g 

(b) Na;CO; = 1.56 g, КСО, = 246g 

(c) Na2CO0; = 3.52 р, КСО; = 56g 

(d) Na CO; = 4.56 р, K CO; = 024 g 

The atomic spectrum of hydrogen is found to 
contain a series of lines at wavelengths (in nm) 
656-46, 486-27, 434-17 and 410-29. What will be the 
wavelength of the next line in the series? 


(a) 2-56 nm (b) 6:52 пт 
(с) 1.592 nm (d) 397-1 nm 
The mass of one litre sample of ozonised oxygen at 


N.T.P. was found to be 1.5 g. When 100 mL of this 
mixture at N.T.P. were treated with turpentine oil, 
the volume was reduced to 90 mL. The molecular 
mass of ozone is 
(a) 98 (b) 48 (c) 56 (d) 68 
More than One Options Correct Type 

Choose the correct statement(s) regarding the 
photoelectric effect. 
(a) No electrons are ejected, regardless of the 

intensity of the radiation, unless the frequency 


exceeds a threshold value characteristic of the 
metal. 

(b) The kinetic energy of the ejected electrons 
varies linearly with frequency of the incident 
radiation and its intensity. 

(c) Even at low intensities, electrons are ejected 
immediately if the frequency is above the 
threshold value. 

(d) An intense and weak beam of monochromatic 
radiations differ in having number of photons 
and not in the energy of photons. 


21. Which of the following statements are correct ? 

(a) A sample of СаСО; contains Ca = 40%, 
C = 12%, and O = 48%, If the law of constant 
composition is true, then the mass of Ca in 10 g 
of CaCO, from another source is 4.0 g. 

(b) 12 g of carbon is heated in vacuum and there 
is no change in the mass, is the best example of 
the law of conservation of mass. 

(c) Air is heated at constant pressure and there is 
no change in mass but the volume increases, is 
the best example of the law of conservation of 
mass. 


(d) 50, gas was prepared by (i) heating Cu with 
conc. H5SO,, (ii) burning sulphur in oxygen, 
(iii) reacting sodium sulphite (Na,SO3) with 
dilute H5SO,. It was observed that in each case, 
S and О combine in the ratio of 1 : 1. This data 
illustrates the law of constant composition. 


22. Which of the following statements are correct? 

(a) Energy of an orbital is determined by principal 
quantum number. 

(b) For all values of n, the p-orbital have the same 
shape, but overall size increases as n increases, 
for a given atom. 

(c) A 2p, atomic orbital consists of two lobes of 
electron density. 

(d) Magnetic quantum number = Jn(n+2) B.M. 


23. 1.24 g of P, reacts with 8.0 g of О. 
The following reactions occur : 
(i) P44 50, —9 P4010 
(ii) Py + 30 —9 P406 
Which of the following statements are wrong? 
(a) P, is the limiting quantity. 
(b) О, is the limiting quantity. 
(c) Mass of P4O0; obtained is 2.2 g. 
(d) Mass of PO, obtained is 2.84 р. 


Scientist who Made Us Proud 


Subramania Ranganathan (1934- 
2016), popularly known as Ranga, 
was an Indian bioorganic chemist 
and a professor and head of the 
department of chemistry at the Indian 
Institute of Technology Kanpur. 
He was known for his studies on 
Synthetic and mechanistic organic 
Chemistry and was an elected fellow 


Indian National Science Academy, 
National Academy of Sciences, India 
and the Indian Academy of Sciences. 


Subramania Ranganathan 
(2 Feb 1934 - 8 Jan 2016) 


Biography 

Ranganathan, born on 2 February 1934 in the south Indian state of Tamil 
Nadu, graduated in chemistry from Madras University апа continued there to 
complete his master's degree. In the US, he enrolled at Ohio State University 
at Harold Shechter's laboratory and secured a PhD in 1962, He moved to the 
laboratory of Robert Burns Woodward, the 1965 Nobel laureate, at Harvard 
University for his post- doctoral studies and in 1964, he shifted to Woodward 
Research Institute, Basel to complete the studies in 1964. In 1966, he joined 
IIT Kanpur where he spent his entire official academic career, holding positions 
of a professor, head of the department and dean, before superannuating іп 


1994. Post-retirement, he served as an INSA senior scientist, first at National 
Institute for Interdisciplinary Science and Technology and later at the Indian 
Institute of Chemical Technology (ІСТ). 

Ranganathan was holding the position of an honorary position at IICT when 
he died on 8 January 2016, at the age of 81 

During his post-doctoral days, Ranganathan worked closely with Woodward 
and was known to have assisted the latter in his work on Woodward— 
Hoffmann rules. 


Awards and Honors 

* Ranganathan received the Basudev Banerjee Medal іп 1975 and the 
Council of Scientific and Industrial Research awarded him the Shanti 
Swarup Bhatnagar Prize in 1977. 
He received R. C. Mehrotra Endowment Gold Medal in 2000 and the 
Silver Medal of the Chemical Research Society of India in 2001 
CRSI honored him again in 2006 with the Lifetime Achievement Award. 
In 2014, he was awarded the Best Teacher Award by the Indian National 
Science Academy. 
The Indian Academy of Sciences elected him as a fellow іп 1975 and he 
became an elected fellow of the Indian National Science Academy and 
the National Academy of Sciences, India in 1981 and 1991 respectively. 
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Numerical Value Type 


24. A mixture of formic acid and oxalic acid is heated 
with conc. H,SO,. The gas produced is collected 
and on its treatment with KOH solution, the 
volume of the gas decreased by 1/6". If the molar 
ratio of the two acids in the original mixture is x: 1, 
then find the value of x. 


25. If the position of the electron is measured within 
an accuracy of +0.002 nm, the uncertainty in the 
momentum of the electron is x x 107 kg ms"! 


then the value of x is 


26. A 100% pure sample of a divalent metal carbonate 
weighing 2 g on complete thermal decomposition 
releases 448 cc of carbon dioxide at STP. The 


equivalent mass of the metal is 
Matrix Match Type 


Answer the following questions (27 and 28) by 

appropriately matching the columns based on the 

information given in the passage : 

The set of an electron is described by a set of four 

quantum numbers. 

(i) Principal quantum number (п) gives the size of the 
shell and the relative average distance of an electron 

from the nucleus and thereby the energy of the 

electron. 

(ii) Azimuthal quantum number or subsidiary 
quantum number (/) gives the subshell and shape 

of the orbital for an electron. Each orbital of a given 

hell is degenerate. | = 0, 1, 2, 3, 4...... indicates the 

subshell s, p, d, f, g...... respectively. A subshell is 

only possible when / « n and total subshells in a 
shell is equal to numerical value of n. 

(iii) Magnetic quantum number (m) determines 

the preferred orientations of orbitals in space. 

= =... ОБЕ 

(iv) Spin quantum number (s) represents the spin of an 
electron. In an orbital there are maximum of two 
electrons such that their spins are +1/2 and -1/2 
and the sum of the spins is zero. 


е 


CHECK YOUR PERFORMANCE // 


If your score is 


No. of questions attempted 
No. of questions correct 
Marks scored in percentage 


Column-I Column-II 
Р. |n=2,1=1,m=41| L (34220134, 
О: |n=4,1=2,m=0 п. 2р, or 2p, 
R. |п=4,1=0,т=0 |M. 4s 
5. [n2 3122,m- 32 |IV. 4d? 
Which ofthe following has the correct combination 
considering column I and column II ? 
(a) Pol (b Q— II 
(с) RoI (d) S IV 
Which of the following has correct combination 
considering column I and column II ? 
(a) P IV(b) QI (c) RII (d) SII 
Answer the following questions (29 and 30) by 
appropriately matching the columns based on the 
information given in the passage : 
In a balanced chemical reaction the reactant which 
is present in the lesser amount gets consumed after 
sometime and after that no further reaction takes place 
whatever be the amount of the other reactants present. 
Hence, the reactant which gets consumed, limits the 
amount of product formed and is, therefore, called the 
limiting reagent. 


27. 


28. 


Column-I Column-II 
P. mb [a s L 0.56 g 
Q. ij NIA sj II. 1333g 
R. bt E: сый СО; tin} psg 
s. ue i s IV| 1248 
29. Which of the following has correct combination 


considering column I and column II ? 

(a) P2 Ш(Ь) Q21 (c) КӘП (d) 51У 
Which of the following has correct combination 
considering column I and column II ? 

(a) Pol (b) Q> 

() RoI (d) S> IV 


30. 


ФФ 


Keys are published in this issue. Search now! © 


[> 80% л Your preparation is going good, keep it up to get high score. 
[ 60-80% 1 Need more practice, try hard to score more next time. 


[<60% л Stress more on 
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concepts and revise thoroughly. 


with exclusive and brain storming MCQs 


Practicing these MCQs help to strengthen your concepts and give you extra edge in your JEE preparation 


Р 


Only One Option Correct Туре 


Which of the following is true for the species 
having 3d* configuration? 

(a) Cr?" is reducing in nature. 

(b) Mn” is oxidising in nature. 

(c) Both (a) and (b). 

(d) None of these. 


The products (A) and (B) are respectively 


OH OH 
HR » (А) 4 zm » (B) 
CHOH OCH; 
OH OH 
(a) ©/ апа ©/ 
СН,Вг OH 
OH OH 
(b) O and © 
СН,Вг Вг 
OH Br 
(c) © апі © 
СН,Вг Вг 


Вг Вг 
(d) and 
CHOH OCH; 


Which of the following statements is correct 

regarding enzymes? 

(a) Enzymes are specific biological catalysts 
that can normally function at very high 
temperatures (T — 1000 К). 

(b) Enzymes are normally heterogeneous catalysts 
that are very specific in action. 

(c) Enzymes are specific biological catalysts that 
cannot be poisoned. 

(d) Enzymes are specific biological catalysts that 
possess well defined active sites. 


An element X of atomic mass 25-0 exists as X4 
in benzene to the extent of 10096. When 10-30 g 
of saturated solution of X in benzene is added to 
20-0 g of benzene, the depression in freezing point 
of the resulting solution is 0-51 К. If Ky for benzene 
is 5-1 К kg mol", the solubility of X in 100 g of 
benzene will be 
(a) 3-0g 

(с) 030g 


(b) 27g 
(d) 027 р. 
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bs 


Compare the properties of two isomeric products 
X and Y formed in the following reaction : 
OH 
(i) ССЦ + KOH/A 


ay z 
i H* X(Major) + Y(Minor) 


Acid H,0 Volatility Melting 
strength solubility point 

(a Y» X Ү>Х Х>Ү Ү>Х 
(b) X>Y JES Ү>Х X>Y 
(с) Y>X Nd Fw Nx 
(d) X»Y FEX XM Ү>Х 


The arrangement of X^ ions around A* ion in solid 
AX is given in the figure (not drawn to scale). If the 
radius of X^ is 250 pm, the radius of A* is 


(b) 125 pm 

(d) 57 pm. 
Identify the products. 

NaSO; + Cl, + H20 — Products 

(а) NajSO,, HCl (b) Na;S, НСІ 

(c) NaClO,, 5 (d) Na$,0,, НСІ 


Which of the following complexes having 
tetrahedral geometry? 

(D. МСО), 

(ID) K[AgF;] 

(Ш) Naj[Zn(CN),] 

(УКРАС 

(V) [RhCI(PPh;);] 

(a) Only II, HI and V (Ы) Only I, IL and III 

(c) Only 1, IHI andIV (4) Only I and III 


Which one of the following is a chain growth 
polymer? 

(a) Polymethyl methacrylate 

(b) Nucleic acid 

(c) Polystyrene 

(d) Protein 

Match column-I (metal) with column -II (procedure 
of extraction) and select the correct answer by 
choosing an appropriate option. 
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. The rate of a first-order reaction is 0.04 mol litre !s 


Column-I Column-II 
A. | Pb p. Hydrometallurgical process 
B. |Cu | ч. | СагЬоп reduction method 
С. | Fe | т. | Thermite process 
D.|Cr | s. | Self-reduction method 


(a) A—q«s;Bors;Cq;Dr 

(b A—qs;Bopqr;Cpq;Dopr 

(с) Aops;B—pqznrs;Cpqs;Dpqrns 
(d A> p;BoOqr;Cor;Dos 


More Than One Options Correct Type 


1. Which of the following statement are true regarding 


the product formed in the given reaction? 


сн,—сн,—с—сн,—сн,-®®өн Уу 
CH; 

(a) Major product is given by Sy1 reaction. 

(b) Through Е1 mechanism three alkenes are 
formed. 

(c) 3-Methylpentan-3-ol is also formed as one of 
the product. 

(d) Fractional distillation of elimination product 
will give two fractions. 


. Which of the following statements are not correct 


for lyophilic colloids? 

(a) Theseare prepared by special indirect methods. 

(b) These are not much hydrated. 

(c) These are also called intrinsic colloids. 

(d) Small quantity of electrolyte is sufficient to 
cause precipitation of these colloids. 


Numerical Value Type 


. If the standard reduction potential for Cu?*|Cu is 


+0.34 V, then the reduction potential at pH = 14 for 
the above couple is -xV. The value of x is 
(Kp of Cu(OH)) is 1.0 x 107) 

NO; 


(NH4)S, Br;/H3O. NaNO2, CuBr-HBr, 
Excess ^ HCl 


NO; 


Br)/H5O0 i 
Sn/HCly nm, Major product. 


The total number of halogen atoms present in the 
major product is 
1 


-1 -1 


at 10 minutes and 0.03 mol litre" 5 at 20 minutes 


after initiation. The half-life (in min) of the -. Total amount of benzene present 
reaction is = 20 + (10-30 - w)g = (30.30 - w)g 


SOLUTIONS 1000 x Ку xw; 


1. (с) :Сг2* is reducing as its configuration changes А] wx My, 
from @ to Ф, this d? configuration can be written 1000x5-1xw 
as Be which is a more stable configuration. On the me (30-30— w) x 100 (М, of X, = 25 x 4 = 100) 
other hand, the change from Mn?* to Mn? results or 51(30-30 - w) = 5100 w 
in the half-filled (d^) configuration which has extra or 30:30 = 100 
stability. or 101 w= 30-30 or w=0:3 g 
OH ww OH OH Thus, 10.30 g of saturated solution contains 0-3 g of 
2. (a: — SEO? X and 10 g of benzene. 
Т 2 уш of X in 100 g of benzene = 3.0 g 
CH,OH CH;OH, +CH, 
OH (i) CCl4 + KOH/A 
—_——S_— 
©/ Br 5. (4): © UE 
OH 
CH,—Br COOH 
(A) $ 
ОН» ӨН Bi PA (0 
г 
© Ex! з © +СНу—Вг (pK, = 2.98) COOH 
(pK, = 4.58) 
OCH; doch dH Acid strength : X » Y (Carboxylate anion stabilized 
H by H-bonding) 
3. (d) Solubility in H5O : Y» X (Intermolecular H-bonding 
4. (a):Suppose saturated solution of X in benzene in Y) 
contains w g of X (present as X4). Hence, amount of Volatility : X » Y (Intramolecular H-bonding in X) 
benzene "present = (10:30 - w) g. M.Pt. : Y > X (More symmetrical structure of Y) 


“VED 


Hey oill 
Wanna hang out? 
wt 
= 
vt 
36 =~ 
- I can't mix ^^ 
with you guys. 
Hydrophobe! 
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6. (a):Cation A* occupies octahedral void arrangement 
by anion X . 


r 
AY 20414 
250 


тА = 0.414 x 250 = 103.5 «104 pm 


[> Radius of X^ (ry)= 250 pm] 


7. (a):NaySO3 + Cl + НО == Na,SO, + 2HCI 

8. (d):(I) It is tetrahedral (sp?) because there is no 
(n - 1)d orbital vacant for dsp? hybridisation. 
(II) Ag with +3 oxidation state and Ad configuration 
has square planar geometry. 
(III) It is tetrahedral (sp?) because there is no (1 - 1)d 
orbital vacant for dsp” hybridisation. 
(IV) Pt with +2 oxidation state and 5a° configuration 
has square planar geometry. 
(V) Rh with +1 oxidation state and 44% configuration 
has square planar geometry. 
(I) and (III) have tetrahedral geometry. 

9. (с) 

10. (а) 


80% EtOH 


e 
Ger CH 20% H20 


CH; E 


11. (a,b,c) : CHj,—CH, 

et 
CH;—CH;—6—CH;—CH; + 
CH; 


oH 
CH,-CH,-C-CH,— 
CH; 


CH; 


* CH;—CH;—6—CH;—CH; 
CH; 
12. (а, b, d) 
13. (0.22) : At pH = 14, [H'] =1х 104^ M ; 
[OH] 2 109 2 1M 
[H*][OH7] = 1 x 1074 


Ф 
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Cu(OH)), ionises as follows : 
x Сы" «20H 
K of Cu(OH); = [ev] [or]? 
or 10x10 19 = [Си?*] (1)? 
ог [Cu] = 1.0 x 10^ M 
The standard electrode potential of Cu^"|Cu is 
represented as follows: Cut 2€ — Cua 


0.059 
Using Nernst equation, E = E° — S log 1. 
[cu^] 
0.059 1 
-034-—— 1 von22 
2 xo Los 
- 034-222 log (10°) = 0.34 — 0.0295 x 19 


= 0.34 - т ned ^ 


NH4)5S, Br3/H30. 
ч. "Qus 23 Que" 
о, NO, 
СГ 
"© ęCuBr-HBr Qs мо, 


NO, 


Sn/HCl. notes © 


15. (24.15) : Rate = D 


mi. 


Rate, r; = kC, [k is same] 
and rate r = КС, 
"e r(atlümim — 0.04 C, 
„ C r,(at20min) 0.03 С, 
$ G 
Now t= 2 = log s [For first order reaction] 
2.303 С, Я 
ог k= log — 
t s C2 
2 
When, t= 2903 i 0.04 
10 0.03 
2.303 4 TI 
or k= log — = 0.0287 min 
10 3 
PE 0.693 _ 0.693 z54dsmin 
S k 0.0287 


ФФ 


CH;— m CH;CH;, 


requirements of these Entrance Tests. 


Brush up your concepts to get high rank in NEET/JEE (Main and Advanced) 
by reading this column. This specially designed column is updated year 
after year by a panel of highly qualified teaching experts well-tuned to the 
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ET/JEE 
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Aldehydes, Ketones and Carboxylic Acids 


General formula : C,H;,O having >c=o group. 
For ketones, value of n 2 3. 


R 
- Aldehydes: je: where R = H, alkyl or aryl. 


R 
- Ketones: 3-0 ; where R = alkyl or aryl. 


Nomenclature : 

- The common names of most aldehydes are 
derived from the common names of the 
corresponding carboxylic acids by replacing 
the ending —‘ic’ of acid with suffix ‘aldehyde’ 

- The IUPAC names of open chain aliphatic 
aldehydes and ketones are derived from 
the names of the corresponding alkanes by 
replacing the ending —‘e’ with —‘al and —‘one’ 
respectively. e.g., 


HCHO, CH;—CHO, CHO 
Methanal Ethanal СТ 
(Formaldehyde) (Acetaldehyde) 
Benzenecarbaldehyde 
нынан) 
n 


Qo оо 


Phenylethanone —_Diphenylmethanone 
(Acetophenone) (Benzophenone) 


Butan-2-one 


STRUCTURE 


The C -atom of carbonyl group is sp’-hybridised 
and forms three с -bonds and опе л -bond with 
O -atom. 

In carbonyl group, carbon and other three atoms lie 
in the same plane with bond angle of 120°, therefore 
carbonyl group is planar and л-ејесігоп cloud lies 
above and below of this plane. 


sp» hybridised 
8 


Carbonyl group 


Рогдв Nature or Carsonyt Group 


In carbonyl group, > C — O bond is stronger, shorter 
and polarised. As oxygen is more electronegative 
than carbon, the double bond of carbonyl group 
is polar and shows dipole moment. Polarisation 
contributes to the reactivity of aldehydes and 
ketones. 


RY XE RA. a 3 
» pm 2-8] 
Dipole moment, у = 2.3-2.8 D 
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МЕтноп$ oF PREPARATION 


Oxidation of alcohols : 

RCH,OH + [O] MN 
H,O * RCHO 

R,CHOH + [О] A 


о 


11 
HO« R-C-R 
Catalytic dehydrogenation 
of alcohols ы 
RCH,OH - к> RCHO+H,t 
R,CHOH -S*-> RICO « HT 
Reductive ozonolysis of alkenes : 
d 
or 
RCH— CHR + 0,5, t» RC 


о/о 
2RCHO +Zn0 < “© | 


Rosenmund reduction : 
Pd-BaSOy S. 


RCOCI+H, 
50,5 RCHO + HCI 


Reduction of nitriles : 
@) AIH(-Bu), 
(apo > RCHO 


= pO Мау ees RoR, 
RC=N (i) HO” RCOR 


LOS + HC, RCHO 


(i) Ether 
(ili)Boiling H,0 


From esters : 
(i) DIBAL-H, 195 K 
mir AE 
RCOOR — ундо RCHO 


@ Peep Into Previous YEARS 


+NH,Cl 


(Stephen reduction)| 


1. The major product of the following reaction is 


HO (1) Cro, 
(2) SOCL/A 
HO’ QA 


(JEE Main 2019) 


2. The correct statement regarding a carbonyl 
compound with a hydrogen atom on its alpha- 


carbon, is 


CHEMISTRY TODAY | DECEMBER '19 


Ф 


Friedel—Crafts acylation : 
жылш COR 


Oxidation of 1,2-glycols : 
R-CH- CH-R'« Po(OOCCH,), 
OH OH 


^R 
-с{ 015 ncon« rcov 


(a) a carbonyl compound with a 


corresponding епо 
as carbonylation 


(b) a carbonyl compound with a 


corresponding епо! 
as keto-enol tautomerism 


RCHO + R'CHO +2CH,COOH + 
(CH,COO),Pb 


hydrogen atom 
on its alpha-carbon rapidly equilibrates wit 
and this process is known 


h its 


drogen atom 
on its alpha-carbon rapidly equilibrates wit! 
and this process is known 


h its 


(c) a carbonyl compound with a hydrogen atom 
on its alpha-carbon never equilibrates with its 


corresponding enol 


(d 


on its alpha-carbon rapidly equilibrates wit! 


a carbonyl compound with a hydrogen atom 


h its 


corresponding enol and this process is known 


as aldehyde-ketone equilibration. 


(NEET Phase-I 2016) 


Puysica PROPERTIES 


* Physical state and odour : 

- Lower members of aldehydes and ketones 
(upto Суу) are colourless, volatile liquids 
except formaldehyde which is gas at ordinary 
temperature. 

- Higher members of aldehydes and ketones are 
solids with fruity odour. 

- Lower aldehydes have unpleasant odour but 
ketones possess pleasant smell. 

* Boiling points : 

- The boiling points of aldehydes and ketones 
are higher than hydrocarbons and ethers 
of comparable molecular masses due to 
intermolecular attraction (weak dipole-dipole 
interactions). 

- Their boiling points are lower than those of 
alcohols of similar molecular masses because 
these dipole-dipole interactions are weaker than 
intermolecular hydrogen bonding between 
alcohol molecules. 

- Among isomeric aldehydes and ketones, 
ketones have slightly higher boiling points due 
to the presence of two electron releasing alkyl 
groups which make carbonyl group more polar. 

* Solubility : 

- Lower members of aldehydes and ketones 
(upto C4) are soluble in water due to H-bonding 
between polar carbonyl group and water. 
However, solubility decreases with increase in 
molecular mass. 

- Aromatic aldehydes and ketones are much less 
soluble than corresponding aliphatic aldehydes 
and ketones due to larger hydrocarbon part. 

- All carbonyl compounds are fairly soluble in 
organic solvents. 


Снємїслї Properties 

* Nucleophilic addition reactions : 
Carbonyl carbon is electron deficient hence 
acts as electrophile. Nucleophile attacks on the 
electrophilic carbon atom of the carbonyl group 
from a direction perpendicular to the plane of the 


molecule. 

ads Js i 

М Slow Fast 

gJC-0- 7E UN EET AN 
K, R, О R, R, OH 


Aldehydes are generally more reactive than ketones 


towards nucleophilic addition reactions. 


X= HCN ном, S CZ CN 


Cyanohydrin 


o NaHSO;. \.~SO3Na* 
уно 9 50 
Bisulphite 


s— (i) RMgX XR 
2=0 (ii) H,O* Xon 
CH,OH 


CHOH H, 
х=о dry HCI s 


ROH OR gon Sp“ OR 
=0 Hd. т on a dry HCI рсы 
Hemiacetal Асса 


e Nucleophilic addition-elimination reactions : 


Seo DINH. (i) NH, X= N 
r “oa > тае 

о ONE, -2 | =N-Z 
х (i) A 2% 


where, Z=—OH,—NH,,—NHC,Hs, 
NO, 


-xu-¥_Y-No,,-NHCONH, J 


I dont trust atoms.... 


I heard they make up everything. 
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Oxidation and reduction reactions : 
Oxidation 


Fehling's solution test 


(only aliphatic aldehydes) 
Haloform reaction : 

2NaOH + I, —> Nal + NaOI + H,O 
RCOCH, + 3NaOI —> RCOONa + CHI, 


lodoform 
(yellow ppt.) 
* 2NaOH 
(Given by compounds having CH;CO—group or 
CH4CH(OH)-— group). 


Aldol condensation : 
11 || i 
CH,-C-H+H-cH,-c-H 0", 
Acetaldehyde 1 
HC CH-CH,-C-H 
OH 
3-hydroxybutanal (Aldol) 


On heating with dilute acid aldols undergo 
dehydration to form o, B-unsaturated carbonyl 
compounds. 


10H. H: 
c ? Е сно & 9:80; „ 
H,C -CH -CH -CHO с 


H,C- CH=CH - CHO 
Crotonaldehyde 

Cross aldol condensation : When condensation 
takes place between two different aldehydes or 
ketones, or between one aldehyde and one ketone, 
it is called as cross aldol condensation. 
If both the reactants contain o-hydrogen atoms 
then it gives a mixture of four products. 
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ев CH.CHO + CH,CH.CHO 29» CH.CH- CH- CHO 


Propanal But-2-enal 
*CHCH£H- p CHO + CH,CH= CHO 
CH, CH, 
2-Methylpent-2-enal 2-Methylbut-2-enal 
+ CH,CH,CH —CH- CHO 
Pent-2-enal 
If only one carbonyl compound contains 
a-hydrogen then only one product is formed. 


Ethanal 


? 9 
CH,- Peen- -H xs 
H н о 


Е I 
с,н,сн=снсно 49. сн, - C-cH,-C-H 


Cinnamaldehyde H 
Intramolecular aldol condensation : It takes place 
in dialdehydes/diketones or compound containing 
one aldehyde and one ketone group and gives rise 
to cyclic products. 


dil. NaOH 
CH,—C—CH;—CH;—C—CH; : 
Il Il 
Hexa-2, 5-dione [e] fe) 
-H,O 
€ —- - 
^ CH; 
CH, OH 
3-methylcyclopent 3-methyl-3- 
-2-ene-l-one hydroxycyclopentanone 


Cannizzaro’s reaction : It is shown by aldehydes 
which do not have 0-Н atom. The aldehydes 
undergo disproportionation i.e., self oxidation- 
reduction process. 

2HCHO 29% 0н y HCOONa + CHOH 

2CgHsCHO 20% OH y C-H. COONAa + CCH.CH;OH 


* Cross Cannizzaro reaction : It takes place between 
two different aldehydes to give all possible products. 
Cross Cannizzaro reaction of formaldehyde with 
other aldehydes always gives sodium formate and 
alcohol ре other шс 


Ti П or 
CoHs—C—H + H-C-H > 
CgH;CH,OH + HCOONa 
Benzyl alcohol 
* Intramolecular Cannizzaro reaction : It is given 
by dialdehydes having no a-hydrogen atoms in the 
presence of concentrated alkali solution. 


Sod. formate 


Reduction 
CHO CH;OH 
| + Мон ———> | ^ 
CHO (Conc) COONa 
Glyoxal 

Oxidation 


C,H,—C—CHO + NaOH —> C,H,—CH — COONa 
(Conc.) | 
он 
* Tischenko’s reaction All aldehydes (with 
or without ot-hydrogen atom) in presence of 
aluminium ethoxide, [Al(OC;H;),] undergo 
simultaneous oxidation (to carboxylic acid) and 
reduction (to alcohol) to form an ester. 


CH, - CHO + CH, - CHO 
[CH, - COOH + CH,CH,OH] 
H,0/4 
? 
сн,-С-о-с,н, 
* Benzoin condensation: Two molecules of aromatic 


aldehyde on heating with alcoholic solution of KCN 
undergo condensation to produce benzoin. 


CHO 
Оу зыках, 


e  Polymerisation: Lower aldehydes readily undergo 
polymerisation giving different products under different 
conditions. Polymerization of acetaldehyde also yields 
different products under different conditions. 


c 
D UM 
CH м, 
© 
o^ o ó "o 
c dM m | Totum, 
ZN CH 
o m ы М 
EU “нс „0 "CH, 


Paraldehyde is used as hypnotic, i.e, sleep inducing 
agent. 

Perkin reaction : It is a condensation reaction 
in which an aromatic aldehyde condenses with 
aliphatic acid anhydride in presence of sodium 
salt of same acid to give a condensate which upon 
hydrolysis yields o, f-unsaturated acid. 


H-C-—O П 
" нн-е CH,COONa 
7 
He-¢ 453K, -H,O 
о 
Acetic anhydride о 9 
H-C—CH-C-0-C-CH, 
нон 
=СН,СООН 
HC=CH - COOH 
Cinnamic acid 


Knoevenagel reaction : It involves condensation 
between active methylene group and carbonyl 
groups in the presence of base. 
K. CN pyridine/H*/A. 
C—O +CH, 

R^ L on “HP, -CO; 

R 

por -COOH 
Reformatsky reaction : It involves the reaction of 


aldehydes and ketones with &œ-halogenated ester in 
presence of Zn to yield B-hydroxy ester. 


B-hydroxy ester 
Reaction with ammonia : Formaldehyde reacts 
with ammonia to form hexamethylene tetramine. 
Nitration of hexamethylene tetramine produces 
RDX, a well-known explosive. 


HN 
6HCHO+4NH,———>  (CHjeN, “> врх 
Hexamethylenetetramine 
(Urotropine) 


Wittig reaction : It involves the reaction between 
an aldehyde or ketone and a phosphorus ylide to 


form alkene. 
о + (&Hg5P =CH, > сн, 


+ (CgHs)3PO 
© 
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(Өл! ДЭ ESSENTIALS OF INORGANIC CHEMISTRY (PART 1) 


General Principles and Processes of Isolation of Elements The p-Block Elements (Group 15 to 18) 


Y 


Metallurgy | Metals from Concentrated Ore | Group-15 Elements. | |. Group-16 Elements 


*— Minerals: Naturally occurring chemical м inthe Concentrated Ore : Conversion General clectronic configuration : лу General electronic configuration : ne np 


earths стим obtainable by mining, reducible form (os General trends in physical properties General trends in physical properties 


* Ores: The minerals from which metal can be extract Сас а loninton сос 
profitably and conveniently by he 7 " —"— 
* Metallurgy : The entire scientific and technological absence of air 


ocess used for isolation of the metal from its ore Roasting : The concentrate 


heated below " 
| Concentration of Ore | Reduction or conversion c 
The whole proces of obtaining а pure metal from is ore loe of reducing agent depends upon 9999, 
ides of Fe M 


ing and Grinding (Pulverisation) rbon monoxide is u Moscovium (Мо): Atomic n 


> Smal pieces Mp rine powder | 1 m рата Chemical Properties 
Becropoie mete М eine ees ae E Hydrides : HM type, where M is sp’ hybridised 
of gangue ог matrix from the powdered ore. The impuriti Ming betes e «ЖД SR Ты иим: Os Ш> Hates НД 


ato-reducti е m "erit Thermal stability : H20 > Н> Hae > H;Te 


Elect " Volatility : H;O < HaTe < Н,5е < H;S 
lectrolytic de Halides : Form MX; and MX; types of halid x 


+ Concentration or Benefication of Ore It is the removal 


present in an ore are called gangue or matri 
*— Gravity separation or levigation or hydraulic washing Reducing power : H;O < Н5 < Нуе < H; Te 
Bond angle and dipole moment 

нле < Hise < HiS < H;O 


For oxide based on difference in the densities ‚ее Lewis acid strength : Р A |, and. 
(heavier) and gangue particles, using wiley ta : AO ide Р 
Froth flostation : For sulphide ores, based on perferential wet te У lalides : Form MX,, MX, and MX; types of hal 


= Magnetic separation : Based on difference in magnetic Refining | |. Group-17 Elements Tetrahalides : SFa(gas), SeF (liquid), Тег, (solid) SE, 


properties. (Either ore ог the impurities associated with is readily hydrolysed than SF, 


UTENTE Mae Gui Peta General electronic configuration : £p Oxyhalides : Only Sand Se form oxyhalides 


General trends in chemical properties Oxides : $0, and SeO, ; $0, SeO, and TeO, : Acidic 


For Al > Baeyer s: from bauxite ore 
ў ied for volatile metals tik 


or metals containing non-volatile im Group-18 Elements 


For Au —» MacArthur Forest cyanide proc 


scd for metals which contain impuritie 1 General electronic configu 


Poling 


iim General trends in physical properties 
| Thermodynamic Principles of Metallurgy | 
s e amaaa containing РЬ 
For a reaction to occur, AG should be negative. A reaction | £ W 
with AG positive can be made to occur if it is coupled with netals like Cu, ^ Tennessine (Ta) : Atomic na. 11: 
her reaction having a | the ne oma ace cae Chemical Properties 
ee ree a a сара ра Oxidizing power: E> € 
И z T Hydrogen halides 
x refining of Ni = Pt and M.Pt.:HF> HI Tr HO 
Dipole moment and Thermal stability 


dace extremely HE HBr>H esson (Og) : Atomic no. 118 
Fach curve is a straight line except when phase rs) ike Si, Ge, G = Bond length, acidic strength and reducing nature 

take place (s 911-9. - z HF<HC< HBr 

detal oxide placed higher in the diagram can be reduced ыган pee ieri Oxoacids of halogens Pt and BPt 
by the metal placed lowes see : = Acidic strength : HCIO < HCIO; < HCIO; < HCIO, lonisation enthalpy : Hc 


thermal reduction of an ore to 


ре = Positive, because AG" increases with rise in T 


Chemical Properties 


Distinction between aldehydes and ketones : 4. The major product B formed in the following 


Tests Aldehydes Ketones reaction sequence is 
Schiff's CHO 
i (i) Сн, 
reagent Pink colour No colour СҮ mS wt А на А 
Fehling’s Red precipitate |No precipitate MeO T 
solution 
Tollens’ Silver mirror No silver mirror (a) 
reagent MeO 
2,4- Orange-yellow or|Orange-yellow or 
dinitrophenyl- red well defined |red well defined (b) 
hydrazine crystals with crystals with MeO с 
melting points [melting points a 
characteristic characteristic 
of individual Е individual [3 
| t etones. 
aldehydes. 
Peep Into Previous Years d 
© (4) ee Ош (JEE Main Online 2018) 
3. Choose the correct option(s) for the following MeO 
Eeachonjsequence, 5. Of the following, which is the product formed 
BA CHO (i) Hg?* , di. H,S0, when cyclohexanane undergoes aldol condensation 
(ii) AgNO, NH,OH followed by heating? 
MeO (iii) Zn-Hg, conc. НСІ 


© 


@) SOCL, 
pyridine Zn-Hg 


(ii) AIC, ^ Conc. НСІ 5 


о OH 
о 
Consider О, К and S as major products. 
© aE (a) 
OQ. O OH 


о (NEET 2017) 


b 6. Reaction of a carbonyl compound with one of the 
(b) following reagents involves nucleophilic addition 
followed by elimination of water. The reagent is 
MeO MeO’ 


6 (a) hydrazine in presence of feebly acidic solution 
R $ (b) hydrocyanic acid 


(с) н (с) sodium hydrogen sulphite 
Cy O + (d) a Grignard reagent. (AIPMT 2015) 
? меб Ө) Рот For Extra Sconima 


Q $ > LiAlH, is more powerful reducing agent than 

NaBH, as beside aldehydes and ketones it also 

(d) COH reduces acids, acid chlorides, esters, amides, 
anhydrides, nitriles, oximes, alkyl halides, alkyl 

MeO M 6 azides, alkyl tosylates and nitro compounds. 

Q R 


LiAIH, and NaBH, do not reduce isolated 


(JEE Advanced 2019) Gisela 
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> Formaldehyde cannot be prepared by 
Rosenmund’s reduction since formyl chloride 
is unstable at room temperature. 

> a-Hydroxy ketones reduce Tollens’ reagent, 
Fehling' and Benedict's solution. 

> Haloform reaction can be used to oxidise 


о, B-unsaturated methyl ketones to 0, B-unsaturated 
acids without oxidising double bond. 

> Oxidation of methyl ketones is governed by 
Popoff's rule, according to which carbonyl group 
of the unsymmetrical ketone remains with the 
smaller alkyl group. 


Carboxylic Acids 


e General Formula : C,H;,0, having —COOH 
group or RCOOH where, R-H or alkyl or aryl. 
e Nomenclature: 

- The common names end with the suffix —'ic 
acid' and have been derived from Latin or 
Greek names of their natural sources. 

- In the IUPAC system, aliphatic carboxylic 
acids are named by replacing the ending —‘e’ 
in the name of the corresponding alkane with 
—‘oic acid. In numbering the carbon chain, the 
carboxylic carbon is numbered one. 


ie, HCOOH COOH 
Methanoic acid 
(Formic acid) 
Benzene carboxylic acid 
(Benzoic acid) 
NH; qoon 
COOH COOH 
Ethane-1, 2-dioic acid 
2-Amino benzoic acid (Oxalic acid) 


(Anthranilic acid) 
STRUCTURE 


e — Carbon-atom of carboxyl group is sp*-hybridised and 
forms one с-Бопа with each oxygen atom and one 
o-bond with hydrogen or carbon atom depending 
upon the structure of carboxylic acid. Half-filled 
p-orbital of each oxygen atom and unhybridised 
p-orbital of carbon-atom lie in the same plane 
and overlap to form a л-Бопа which is delocalised 
between three atoms, one carbon and two oxygen 
atoms. Thus, the bonds are separated by about 120*. 


* Thus, carboxylic acid (RCOOH) can be represented 
as resonance hybrid of the following structures, 


due to which the carboxyl carbon is less electrophilic 
than carbonyl carbon. 


CLASSIFICATION 
* On the basis of the group to which —COOH 
group is attached : о 


Il 
= Aliphatic carboxylic acid : R—C— OH 
(where, R = H atom or alkyl group). 
о 


- Aromatic carboxylic acid : mew 
(where, Ar = Aryl group) 
* On the basis of number of —COOH groups in 
their molecule : 
No. of —COOH group 
-  Monocarboxylic acids: 1 
- Dicarboxylic acids : 2 
-  Tricarboxylic acids : 3 
* Saturated and unsaturated monocarboxylic acids 
are also called fatty acids, because higher acids 


like palmitic acid, steric acid, oleic acid, etc. were 
obtained by hydrolysis of fats and oils. 


[^mm Quote 99 


Don't read success stories, you will get only message... 
Read failure stories, you will get some ideas to get 
success. .!l 


A.P.J. ABDUL KALAM 


© 
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Methods of Preparation 


Oxidation, alk. KMnO НО" 
RCH,OH — 209259: 
Primary alcohol ы 
ЕСНО зда 
Aldehyde К2С120у + dil. H2504 
or Fehling's solution 
or Tollens' reagent 
Mineral acid 
нс, ек. 
RCN Hydrolysis H50% 
Т [Акан 5 RCOONa HC. y 


Puysicat PROPERTIES 


* Acids upto Су are liquids with unpleasant odour. 
The higher members are colourless waxy solids. 

* Boiling points : Boiling points of acids increase 
regularly with molecular weight and higher than 
alcohols (of comparable molecular mass) due to 
formation of dimer through H-bonding 


5- 8+ 
—H-o, 
R—G j^ 
—H-c 

ör 8- 


* Solubility : Acids upto C, are completely soluble 
in water due to H-bonding. Solubility regularly 
decreases rapidly due to increase in hydrophobic 
character of alkyl group. 

* Melting points : The melting point of an acid 
containing even number of carbon atoms is always 
higher homologues containing than the next 
lower and higher odd number of carbon atoms 
(alternation effect or oscillation effect) due to 
effective crystal lattice being symmetrical in nature. 


С 

7 Bs 7k fe 
CH, CH, CH, CH, COOH 
(Terminal groups are (Terminal groups are 
on the opposite side) on the same side) 


Molecules with even number of C-atoms fit well into 
the crystal lattice, thus the melting point of these 


o 
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acids is higher. In higher members, the melting 
point increases with increase in molecular mass. 
The aromatic acids have higher melting points than 
the corresponding aliphatic acids. 


Cxemicat PROPERTIES 


* Reactions involving cleavage of O—H bond: 


Ni 
A y RCOONa + CO; * H,O 


NaHCO, 
Q |> RCOONa + CO; +H,0 
R—C—OH m RCOONa + 1/2 Н, 
LOH y RCOONa + H,O 
* Reactions involving cleavage of C—OH bond: 


* Reactions involving —COOH group: 
[2] LAM ether or BH 


RCH;OH 


(ii) H,O* 
9 =н; (Reduction) 
R—C—OH 
монісо ЕН + Na,CO, 
(Decarboxylation) 


Hell-Volhard-Zelinsky reaction Aliphatic 
carboxylic acids on reaction with bromine or 
chlorine in presence of small amount of red 
phosphorous produces o-halo acids. 
() XyRed P 
RCH,COOH 7722 5 R— CH — COOH 
(i) HO | 
X 
 a-Halocarboxylic acid 
Ring substitution in aromatic acids : Aromatic 
carboxylic acids undergo electrophilic substitution 
reactions in which the carboxyl group acts as a 
deactivating and meta directing group. 


COOH COOH COOH 
Br, Conc. HNO, 
Br Feb Conc. HSO,, А NO, 

* Distinction between phenol and carboxylic acid 
Test | Phenol Carboxylic acid 
NaHCO;  |Noreaction | Brisk effervescence of 
test CO) gas 
FeCl, test | Violet Buff coloured ppt. 

colour 


Ө) Peep Into Previous YEARS 


7. 


8. 


The major product of the following reaction is 


ji шы 
CH, 
P iens 


(i) KMnO,/KOH, A 
Gi) H,S0, (dil) 


СҮ COCOOH 


(d) HOOC (JEE Main 2019) 


The major product of the following reaction is 


GC 
COOH 


Ф NH, Strong heating 


COOH 
„СХ 
CONH, 


COOH 
(c) (d) Cx 
NH, 


9 (NEET 2019) 
Carboxylic acids have higher boiling points than 
aldehydes, ketones and even alcohols of comparable 
molecular mass. It is due to their 
(a) formation of intramolecular H-bonding 
(b) formation of carboxylate ion 
(c) more extensive association of carboxylic acid 

via van der Waals’ forces of attraction 
(d) formation of intermolecular H-bonding. 
(NEET 2018) 


10. The correct order of acidity for the following 


compounds is 


сон сон сон Сон 
он 

он 

I п ш IV 


(a) I» II» III» IV 
(c) III2 IV» II» I 


(b) II» I»II» IV 
(d) I> III» IV» II 
(JEE Advanced 2016) 


Ө) Points For Extra Scorine 


> Methanoic acid and its sodium salt act as a 
reducing agent and reduces Tollens’ reagent, 
Fehling’s solution and KMnO,. 

> Acidic strength of acids : Benzoic acid 
(K, = 65x 1075) is somewhat stronger than 
simple aliphatic acids. This is because in 
benzoic acid the carboxyl group is attached to 
more electronegative sp^ hybridised carbon as 
compared to less electronegative sp^ hybridised 
carbon in aliphatic acids. 

- Electron withdrawing groups (EWG's) make 
acids stronger. 


- Electron donating groups (EDG’s) make 
acids weaker. 
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1. 


o 


GG = Е vor dh 
о-н 


Gis ee ы group Destabilises the es he i anion, 
- -I е increases with increasing е КӨН 
of EWG'. 
F4CCOOH > F,CHCOOH > FCH;COOH 


Strongest acid 


> CH,;COOH 
Weakest acid 
= -I effect decreases with increasing distance 
from the EWG. 
nswer Key For Peep Into Previous Years 
(b) 2. (b) 3. (а, d) 
(a) 8 (c) 9 (4) 


The reagent with which both acetaldehyde and 
acetone react easily is 
(a) Fehling’s reagent 
(c) Schiff's reagent 


(b) Grignard reagent 
8 Tollens reagent. 


СН 003 (keto ester) е, yellow ppt. + B 
m 
n c— усн;соон. 
Hence, A is 
Il T 
(a) CH,CCH,COC,H; 


I 1 
(b) CH;CH,CCH,COCH; 
(c) both of these 


3-Hydroxybutanal is formed when (X) reacts with 
(Ү) in dilute (Z) solution. What are X, Y and Z? 
(a) CH;CHO, (СН;),СО, NaOH 

(b) CH4CHO, CH;CHO, NaCl 

(c) (CH4),CO, (CH3);CO, НСІ 

(d) CH4CHO, СН;СНО, NaOH 


Which of the following compounds has wrong 
IUPAC name? 


(d) none of these. 
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CH4CH; —CH— COOH > CH4CH— CH4— COOH 
£s Mp 3; 2 
F F 
Strongest acid 
> FCH,CH,CH;—COOH 
Weakest acid 
- + R effect on aromatic ring decreases or 


increases acidity. 
COOH COOH COOH COOH COOH 


9099 


NO; CH, OCH, 
1-8: E +R- o -Reffec — Leffect +R-effect 
effect effect 
i 
5 @ 6 (a) | 
(a) ! 


(а) CH,;CH,CH,COOCH,CH; 
Ethyl butanoate 
(b) Ba 0н, 
HOOC COOH 
2-Methyl-3-butanol 
(c) Eee 
CH; 
3-Methylbutanal 
(d) isi a ЕНЕ 


CH, O 
2-Methyl-3-pentanone 
m-Chlorobenzaldehyde on reaction with 
concentrated KOH at room temperature gives 
(a) potassium m-chlorobenzoate and m-hydroxy 
benzaldehyde 
(b) m-hydroxy benzaldehyde and m-chlorobenzyl 
alcohol 
(c) m-chlorobenzyl alcohol and m-hydroxybenzyl 
alcohol 
(d) potassium m-chlorobenzoate and m-chlorobenzyl 
alcohol. 


10. 


CH CCEA CE CH ызын 4, The product A is 
Ó e 
(a) GH,SGHCHGH,GI 


OH 
(b) снусснусн,сн.Сн,; 


CH; 


(c) (d) 


HC CH; 
O^ CH; ld 

Which of the following is used as lachrymator or 

tear gas? 

(a) СеНУСОСІ (b) CSH5OCgHs 

(c) CSHSCOCH;CI (d) CsH;COCH; 


The cad product of the following reaction is 


ll 
CH,CCH,CH,CH,CO,H LL. 
CH; 
(a) ® }0 (b) Ces 
o 


НС 9 
„Се 


(4) снуснсн.Сн.Сн,СО,н 


Which one of the following is not correct? 
(a) ;;С=О Stemmensen's reduction "Cy 
(b) Se= o Wl Kuhner eduetion нон 


(с) cod Rosenmund's reduction CHO 
(d) — ce Rhens eduction y CHO 
The final product of the following sequence of 


reactions is 
(CH30),CHCH;CH;CHyBr iB, HCHO, Hest 
3 


Il 
(a) CH,;OCCH,CH,CH,CH,OH 
if 
(b) CH;CCH,CH,CH,CH,0H 


|| 
(с) HCCH,CH,CH,CH,OH; 


|| 
(d) HCCH,CH,CH,CH, 


п. 


12. 


13. 


14. 


15. 


16. 


17. 


CL c. K 
CH;CH,COOH — > А 3E KOH g 
What is B? 
(a) CH,CH,COC| (Ы) CH,CH,CHO 
(c) CH,—CHCOOH (d) CICH,CH,COOH 


Aldehyde group can be protected 

(a) by acetal formation against attack by alkaline 
oxidising agents 

(b) by mercaptal formation against attack by acidic 
oxidsing agents 

(c) by both (a) and (b) 

(d) by none of the above. 


Benzophenone can be converted into benzene using 
(a) fused alkali 

(b) anhydrous AICI, 

(c) sodium amalgam in water 

(d) acidified dichromate. 


The number of aldol reaction(s) that occur in the 


given transformation is 
conc. aq. NaOH. 


CH3CHO + 4HCHO ———————95 
OH OH 
H 
HO ji 
(a) 1 (b) 2 
(c) 3 (d) 4 


The general formula C,H5,O; could be for open 
chain 


(a) diketones (b) carboxylic acids 


(c) diols (d) dialdehydes. 
О 

(i) KOBr, A 

СОСН —————-> A, The product A is 

~ (ii) H+ 

cH, g 
iii) A 
О О 


Which of the following statements regarding 

chemical properties of acetophenone are wrong? 

I. It is reduced to methyl phenyl carbinol by 
sodium and ethanol. 

П. It is oxidised to benzoic acid with acidified 
KMnO,. 
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III. It does not undergo electrophilic substitution 
like nitration at meta-position. 
IV. It does not undergo iodoform reaction with 


iodine and alkali. 
(a) Land II (b) II and IV 
(c) II and IV (d) I and II 
18. In this reaction, 
CH,CHO + HCN —>cH,CHOHCN 015 
CH,CH(OH)COOH 
anasymmetric centre is generated. The acid obtained 


would be 

(a) 2096 d + 8096 I-Isomer 
(b) d-Isomer 

(с) I-Isomer 

(d) 5096 d + 50% I-Isomer. 


19. The increasing order of the rate of HCN addition 
to compounds I to IV is 
I. HCHO П. 
Ш. PhCOCH; 
(a) 1<П<Ш<1У (b) IV € II € III «I 
(c) IV « IH « II«I (d) III « IV « II «I 


20. The carboxyl functional group (—COOH) is present 
in 
(a) picric acid 
(c) ascorbic acid 


SOLUTIONS 


1. (b): Fehling’s solution, Schiff's reagent and Tollens’ 
reagent react only with aldehydes, but Grignard reagent 
reacts with both aldehydes and ketones. 


CH;COCH; 
IV. PhCOPh 


(b) barbituric acid 
(d) aspirin. 


f /MgBr н 
R-C-H-*RMgBr —*R-C-H—*R-C-H 

k k 

о MgBr H 


R-C-R-*R'MgBr ES ESOS Dd 


Ж R 
2. (a): A yellow precipitate shows a positive iodoform 
[9] 


|| 
test. Thus, presence of CHC -group is confirmed. This 
keto group is at B-position w.r.t. ester, the D-ketoester 
can be represented as 


П] 
CH,CCH;COR (СН, 03) 


o 
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Thus, R (by difference) is C;H;. Thus, D-keto ester is 
[9] 


ll 
CH;CONa 


il NaOH/I н" 
CH;CCH,COCSHs > CONa 
(A) \ 
o 
[UN 
CH4COOH €+-CH,(COOH), 


(С) 


a NaOH 
3. (d): CHyCHO + HC | 
00 OH 
v | 


CH, - CH - CH, - CHO 
Hydroxybutanal 


3- 
4. (b) 
5. (d):Itis an example of Cannizzaros reaction. 
CHO COOK CH,OH 

OL conc. КОН ^ 

СІ 

ү $23. 4 ж 
6. (9: Cm Cón en anu CHSMghr 

$ 

CH; 


4 3 
H;C; —CH, 1 ua X 5 
5CH, С» < CH,C—CH,CH,CH, 
No^ “Сн; | a 


7. (c): Phenacyl chloride is used as ‘tear gas. 


NaBH, 
8. (a): CH,GCH,CH;CH,CO,H = 


н;О/н* 


CHSCH GH ЕНЕН ;бӘгН Intramolecular 
óH esterification a us 
H3C 
9. (b): >c=0 s Wolfe па reduction Усњ 
10. (с): (CH30)CH(CH,)3Br - МЕ y 


(CH,0),CH(CH,),;MgBr -HEHO/I.0" y, 


HOS. ^ 
HO DCH(CH;);CH,OH -»0HC(CH;),0H 


11. (с): CH;CH,COOH > CH;,CHCICOOH 
е 


-HCI a 


3E KOH, CH,—CHCOOH 
(8) 


12. (c) 


13. (a) 
it 
Fusion 
С + KOH 
O- = 
—— (С), Ome 
Benzene Potassium benzoate 
14. (с): 
о 
ll (i) OH” 
H,C—C—H тодо? HO—CH; — CH; —CH—0 
(Aldol) OH 
| 
T 
(i) OH 
(ii) HCHO а аа, ECHO) 
(Aldo) | 0 OH H (Aldol) 
a 
i 
(i) OH 
но 60 ii SHO (ii) HCHO 
CH (Cross Cannizzaro's 
| £ reaction) 
OH oH POH 
HCOO + 
HO OH 
15. (b) 
(i) KOBr, A 


(ii) H* (haloform test) 


о 
16. (b): же 
COCH; 
CH 


3 


ee < r QE + CHBr} 
CH; POOR 
17. (c) : Acetophenone (O)-cocts, undergoes 


usual electrophilic substitution reaction and also gives 
positive iodoform test with iodine and alkali. 


18. (d): Since >c=o0 group is planar, nucleophile 
can attack carbonyl group from either direction and 


hence a racemic mixture (50% d + and 50% | - isomer) 
is obtained in product. 


9. (c): The ketones are less reactive as compared to 
aldehydes due to +I- effect of alkyl groups. Aromatic 
aldehydes and ketones are less reactive than their 
corresponding aliphatic analogous and alkyl-aryl 
ketones are more reactive than diaryl ketones. Therefore, 
option (c) is correct. 


OH o 
20. (d): ON NO 
(4): 0 Cae Е 
odo 
NO; 
(Picric acid) (Barbituric acid) 
HO 
" COOH 
HO © о—с—сн, 
но он 
(Ascorbic acid) (Aspirin) 


For the 


SCIENTIST» 


Artificial leaf’ successfully produces clean gas 
AS used gas that is currently produced from fossil fuels can 
instead be made by an ‘artificial leaf’ that uses only sunlight, 
carbon dioxide and water, and which could eventually be used to 
develop a sustainable liquid fuel alternative to gasoline. 
The carbon-neutral device sets a new benchmark in the field of solar 
fuels, researchers demonstrated that it can directly produce the gas 
called syngas in a sustainable and simple way. The gas is used to 
produced a range of commodities, such as fuels, pharmaceuticals, 
plastics and fertilisers, 
Rather than running on fossil fuels, the artificial leaf is powered by 
sunlight, although it still works efficiently in cloudy and overcast days. 
And unlike the current industrial processes for producing syngas, the 
leaf does not release any additional carbon dioxide into the atmosphere. 
The results are reported in the journal Nature Materials. 
On the artificial leaf, two light absorbers, similar to the molecules in 
plants that harvest sunlight, are combined with a catalyst made from 
the naturally abundant element cobalt. When the device is immersed 
in water, one light absorber uses the catalyst to produce oxygen. The 
other carries out the chemical reaction that reduces carbon dioxide and 
water into carbon monoxide and hydrogen, forming the syngas mixture. 


o 
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CBSE 


warm-up! 


CLASS-XII 


Chapterwise practice questions for CBSE Exams as per the latest pattern 
and marking scheme issued by CBSE for the academic session 2019-20. 


Series 7 Biomolecules, Polymers, Chemistry in Everyday Life 


Time Allowed : 3 hours 
Maximum Marks : 70 


GENERAL INSTRUCTIONS 


(i) All questions are compulsory. 


(ii) Section A: Опо. 1 to 20 are very short answer questions (objective type) and carry 1 mark each. 
(iii) Section B: Q.no. 21 to 27 are short answer questions and carry 2 marks each. 
(iv) Section C: Q.no. 28 to 34 are long answer questions and carry 3 marks each. 


(v) Section D: Q.no. 35 to 37 are also long answer questions and carry 5 marks each. 


(vi) There is no overall choice. However an internal choice has been provided in two questions of two marks, two questions 
of three marks and all the three questions of five marks weightage. You have to attempt only one of the choices in such 
questions. 

(vii) Use log tables if necessary, use of calculators is not allowed. 


Read the given passage and answer the questions 

1 to 5 that follow: 

Natural rubber or raw rubber consists of basic material 

latex which is a dispersion of isoprene. During the 

treatment this isoprene forms a high molecular weight 

polymer of isoprene. Majority of the synthetic rubbers 

are derived from butadiene derivatives. Some important 

synthetic rubbers are neoprene, Buna-S, Buna-N and 

thiokol. 

1. How is natural rubber prepared? 

2. Define vulcanisation of rubber. 

3. Name the fillers used in crude rubber and why they 
are used so? 


4. Whatis Buna-S? 
5. Whatis Buna-N? 
Questions 6 to 10 are one word answers : 


6. Whatisthe name given to the linkage that holds the 
amino acids together in proteins? 
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7. To which category, does vulcanised rubber belong? 


Name a watersoluble vitamin which is a powerful 
antioxidant. 


9. Name the artificial sweetener which has highest 
sweetness value in comparison to cane sugar. 
10. Write the name of one of the common initiators 
used in free radical addition polymerisation. 
Questions 11 to 15 are Multiple choice questions : 
11. Polymer formation from monomers starts by 
(a) condensation reaction between monomers 
(b) coordination reaction between monomers 
(c) conversion of monomer to monomer ions by 
protons 
(d) hydrolysis of monomers. 


12. Which of the following is a common antacid? 
(a) NaOH 
(b) Ca(OH), 
(c) Mg(OH), 
(d) KOH 


13. Complete hydrolysis of cellulose gives 
(a) D-fructose (b) D-ribose 
(c) D-glucose (d) L-glucose. 

14. Carbohydrates are stored in human body as the 
polysaccharide 
(a) maltose 
(c) cellulose 


(b) glycogen 
(d) amylose. 
15. An ester used as medicine is 
(a) ethyl acetate (b) methyl acetate 
(c) methyl salicylate (d) ethyl benzoate. 
Questions 16 to 20 : 
(a) Both assertion and reason are correct statements, 
and reason is the correct explanation of the assertion. 
(b) Both assertion and reason are correct statements, 
but reason is not the correct explanation of the 
assertion. 
(c) Assertion is correct, but reason is wrong statement. 
(d) Assertion is wrong, but reason is correct statement. 
16. Assertion : Nylon 6, 6 is a thermoplastic polymer. 
Reason:It is prepared Бу condensation 
polymerisation of hexamethylenediamine and adipic 
acid. 


17. Assertion : Acid or enzymatic hydrolysis of sucrose 
to give an equimolar mixture of D (+) glucose and 
D (-) fructose is called inversion. 
Reason : Sucrose is the only naturally occurring 
disaccharide which is reducing sugar. 

18. Assertion : Penicillin is an antibiotic. 
Reason: The drugs which act on the central 
nervous system and help in reducing anxiety are 
called antibiotics. 

19. Assertion : PHBV is an example of biodegradable 
polymer. 
Reason : PHBV is used in speciality packaging, 
orthopaedic devices, etc. 

20. Assertion : Ofloxacin is a bactericidal type of 
antibiotic. 
Reason : Ofloxacin has killing effect on microbes. 


SECTION-B 


21. Why is glucose or sucrose soluble in water but 
cyclohexane or benzene insoluble in water? 


22. Write the structures of the monomers of the 
following polymers: 


| | 1 ll 
(a) ЖИ + Sree | 


q 1 
(b) o-on-cu,-o-6-( 3-6 
; 


23. What are natural and synthetic polymers? Give two 

examples of each type. 

OR 
How does the presence of double bonds in natural 
rubber molecules influence their structure and 
reactivity? 

24. (a) A child when dropped his soap in a bathing 
tub, the soap did not sink but was floating. Suggest 
the method of manufacturing such soap. 

(b) Give one example and structure of anionic 
detergent. 

25. Enumerate the reactions of glucose which cannot 
be explained by its open chain structures. 

(Delhi 2014 C, AI 2011, 2010 C) 

OR 
(a) Amino acids show amphoteric behaviour. Why? 
(b) Write one difference between o-helix and 
D-pleated structures of proteins. (2018) 

26. (a) Sleeping pills are recommended by doctors to 
the patients suffering from sleeplessness but it is 
not advisable to take its doses without consultation 
with the doctor. Why? 

(b) Which class of drugs is used in sleeping pills? 

27. Arrange the following alkenes towards increasing 
order of reactivity in cationic polymerisation: 
H,C = CHCH,, CICH = CH, 
H,C=CHC,H;, Н,С = CHCOOCH, 


28. (a) Answer the following : 
(i) Can ethylene be polymerised by the 
cationic process? 
(ii) Is polyvinyl alcohol soluble in water? 
(b) Give the structures of each of the products in 


the following reaction: 
NOH 


н’, С Pobnenssnon, +d} 
29. Write the products in each of the following 
reactions : 


Н 
G) Sucrose —L— A+B 

Mg(OH), 
4 Polymerisation 


9 


(ii) nCI— CH, —CH, —Cl + nNa,S 
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30. 


31. 


32. 


33. 


34. 


OR 
(a) Differentiate between nucleotide of DNA and 
RNA. 
(b) The melting point and solubility in water of 
amino acids are generally higher than that of 
the corresponding halo acids. Explain. 


(a) (i) Why is bithional added in soap? 
(ii) Why are soaps biodegradable whereas 
detergents are non-biodegradable? 
(Delhi 2019) 


(b) Define the following term with a suitable 
example : Artificial sweeteners. 
(Delhi 2019, AI 2019) 
OR 
(a) What are fillers and what role these fillers play 
in soap? 

(b) How are synthetic detergents better than soaps? 
(a) Write down the heterogeneous catalyst 
involved in the polymerisation of ethylene. 

(b) Define the term, ‘homopolymerisation’ giving 
an example. 

State the significance of primary and secondary 

structures of proteins. 

(i) Give one example of thermosetting and 

thermoplastic polymer. 

(ii) Write the monomers of the following polymer : 


HNS ZNN- NH—CH; 
b a 
ge 
na 
(iii) What is the role of sulphur in vulcanization of 
rubber? 
(a) What is the basic structural difference between 
starch and cellulose? 
(b) Give an example of anomers. 


SECTION-D 


35. 


o 


(a) Aspartame, an artificial sweetener, is a peptide 
and has the following structure : 

H, — CH; 
HjN — CH — CONH — CH — COOCH, 


CH,—COOH 
(i) Identify the four functional groups. 
(ii) Write its zwitter ion structure. 
(iii) Write the structures of the amino acids obtained 
from the hydrolysis of aspartame. 


CHEMISTRY TODAY | DECEMBER '19. 


36. 


37. 


(iv) Which of the two amino acids is more 
hydrophobic? 

(b) Classify the following into monosaccharides 
and disaccharides: 
Ribose, 2-deoxyribose, maltose, galactose, 
fructose and lactose. 

OR 

An optically active amino acid (A) can exist in three 

forms depending upon the pH of the medium. If 

the molecular formula of (A) is C;H,NO,, write 

(a) the structure of the compound in aqueous 
medium. What are such ions called? 

(b) in which medium will the cationic form of 
compound (A) exist? 

(c) in alkaline medium, towards which electrode, 
the compound (A) migrates in electric field? 


Answer the following: 

(i) Which material is used as a substitute for wool 
in making commercial fibres such as orlon or 
acrilan. 

(ii) What are the conditions required for the 
preparation of high density polyethene ? 

(iii) Name and give the preparation of the polymer 
used for making unbreakable crockery. 

OR 

(a) Account for the fact that radical polymerisation 
of styrene occurs in a head-to-tail manner. 

(b) Show the head to tail free radical polymerisation 
of the alkene CH, = С(СН,),. 

(a) Ranitidine is an antacid. Explain. 

(b) What are food preservatives? Give one example. 

(c) What problem arises in using alitame as 
artificial sweetener? 


(a) Name the Т... compound : 
É ч 7 1 
(b) Whee are antihistamines? Give two examples. 


Explain how do they act on human body? 
(c) What are the main constituents of dettol? 


1. 


isoprene. 
Е СН. 


| 
nCH,=C—CH=CH 


Natural rubber is prepared by polymerisation of 


3 
Polymerisation 
2 (1, 4 addition) 


ыо аж оа SUM 
CH, 


Isoprene 


2. Vulcanisation is a process of treating natural rubber 
with sulphur or some compound of sulphur under heat 
as to modify its properties, i.e., to render it non-plastic 
and to give greater elasticity and ductility. 

3. Fillers such as carbon black and zinc oxide are 
usually added to the crude rubber before vulcanisation 
in order to improve its wear resistance. 

4. Buna-S is a copolymer of butadiene and styrene. 

5. Buna-N is a copolymer of butadiene and vinyl 
cyanide or acrylonitrile. 

6. Peptide bond or peptide linkage (— CONH —) 

7. Elastomer 

8. Vitamin C 

9. Alitame 


10. Benzoyl peroxide 
11. (а) : Polymerisation takes place 
condensation or by addition reaction. 
12. (c) : Magnesium hydroxide, Mg(OH), isa common 
antacid. 
13. (c) : (CH409), + nH,0 5 nC,H,,0, 

Cellulose D-glucose 
Cellulose is a straight chain polysaccharide composed 
of D-glucose units which are joined by -glycosidic 
linkages. Hence, cellulose on hydrolysis produces only 
D-glucose units. 
14. (b) : Glycogen is the 
occurring mainly in the liver. 
15. (c) : Oil of winter green (methyl salicylate) is used 
in medicine. 
16. (b) 
17. (c) : Sucrose is a non-reducing sugar. 


either by 


reserve carbohydrate 


18. (c) : The drugs which act on the central nervous 
system and help in reducing anxiety are called 
tranquilizers. 

19. (b) : PHBV undergoes bacterial degradation in the 
environment hence, it is a biodegradable polymer. 

20. (a) 

21. Sugars like glucose and sucrose have —OH groups 
while cyclohexane and benzene do not. Thus, glucose 
and sucrose are capable of forming hydrogen bonds 
with water molecules and hence are soluble in water. 
22. (а) Hexamethylenediamine, НМ —(CH,), — NH, 
and adipic acid, НООС — (CH;), — COOH 
(b) Ethylene glycol, © HOCH, —CH,OH 


terephthalic acid HOOC —{_у—соон 


апа 


23. Natural polymers : Those polymers which аге 
found in plants and animals are called natural polymers 
e.g., proteins, starch, etc. 


Synthetic polymers : Polymers which are prepared 
artificially are called synthetic polymers e.g., plastics 
like polythene, synthetic fibres such as (nylon 6, 6), etc. 
OR 

Natural rubber is cis-polyisoprene and is obtained by 
1, 4-polymerisation of isoprene units. In rubber 
molecule double bonds are located between C, and C, 
of each isoprene unit. These cis-double bonds do not 
allow the polymer chains to come closer for effective 
interactions and hence intermolecular forces are quite 
weak. Thus, natural rubber i.e., cis-polyisoprene has a 
randomly coiled structure and hence, shows elasticity. 


24. (a) Soaps that float in water are made by beating 
tiny air bubbles into the product before their hardening. 


(b) ссн, 0 Уо: 


25. The following reactions of D-glucose cannot be 
explained on the basis of its open chain structure : 
(i) D-Glucose does not react with sodium bisulphite 
(NaHSO,). 
(ii) It does not give 2, 4-DNP test and Schiff's test. 
(iii)The pentaacetate of D-glucose does not react with 
hydroxylamine. 
(iv) D-Glucose shows the phenomenon of mutarotation, 
i.e., when its aqueous solution is kept for sometime its 
optical activity changes. 
(у) On reaction with 1 mole of methanol, it yields two 
monomethyl derivatives which are known as methyl 
a-D-glucoside and methyl-B-D-glucoside. 

OR 
(a) As amino acids have both acidic (carboxyl group) 
and basic groups (amino group) in the same molecule, 
they react with both acids and bases. Hence, they show 
amphoteric behaviour. 
(b) In a-helix structure, intramolecular H-bonding 
takes place whereas in  f-pleated structure, 
intermolecular H-bonding takes place. 
26. (a) If excess of sleeping pills are taken, they may 
lead to death, therefore they should be taken after 
consultation with the doctor. Secondly, they are habit 
forming, therefore, they must be stopped when doctor 
advises the same. 
(b) Tranquilizers are used in sleeping pills. 
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27. Reactivity of an alkene towards cationic 
polymerisation increases as the stability of intermediate 
carbocation formed The stability of 


carbocations increase in the following order. 

H,C — CHCOOCH, < H,C — CH — Cl 

« CH, — CH — CH, « CH, —CH—C,H, 

Therefore, the reactivity of the corresponding alkene 


towards cationic polymerisation increases as: 
H,C=CHCOOCH, « CH, =CHCl 


« CH, =CHCH, « CH, =CHC,H, 


increases. 


28. (a) (i) No, a stable carbocation is not formed. 
(ii) Polyvinyl alcohol can form H-bond with water 
hence, it is soluble in water. 


e 
н; ) \ 
] Polymerisation, д 
Beckmann UBERIUS {NH-(CH,) CA, 
rearrangement |. Nylon-6 
Caprolactum 
CHO — CHjOH 


| kl 
29. (i) Sucrose ^» (СНОН), +СО 


CH,OH (CHOH), 


D-Glucose | 
(A) CH,OH 


D-Fructose 


(B), 

(ii) nCI- CH; CH; Cl + NaS, =e 

сн, —сн,—5—5—5—5-; + 2nNaCl 

Thiokol 
OR 

(a) Nucleotides are monomeric units of nucleic acids. 
A nucleotide is made up of sugar, heterocyclic 
nitrogenous base and phosphate group. 
In case of the DNA nucleotide, the sugar is 
D-2-deoxyribose whereas in RNA nucleotide, it is 
D-ribose. They also differ with respect to one base, 
DNA contains thymine whereas RNA contains uracil. 
(b) In a solid state, amino acids exist as dipolar ions. 
Therefore, melting point and solubility in water of 
amino acids are generally higher than that of the 
corresponding halo acids. 
30. (a) (i) Bithional is added in soap to impart 
antiseptic properties and to reduce the odour produced 
by bacterial decomposition of organic matter on skin. 
(ii) Soaps are sodium or potassium salts of long chain 
fatty acids which can be decomposed by microorganisms 


© 


CHEMISTRY TODAY | DECEMBER '19. 


while detergents are sodium salts of long chain alkyl 
hydrogen sulphate or long chain benzene sulphonic 
acids which cannot be decomposed by bacteria due to 
branching. 
(b) Artificial sweeteners : 
provide sweetness to the food without increasing the 
calories to the body are known as artificial sweetening 
agents. These are inert and harmless and excreted from 
the body in urine unchanged. Saccharin and aspartame 
are artificial sweetening agents. 

OR 
(a) Substances which are added to soap to change their 
properties in order to make them more useful for a 
particular application, are called fillers. For example, 
(i) Sodium rosinate, sodium silicate, borax and sodium 
carbonate are added to laundry soaps to increase their 
foaming ability. 
(ii) Glycerol is added to shaving soaps to prevent them 
from rapid drying. 
(b) Synthetic detergents are better than soaps because 
they form foam even in hard water whereas soaps do 
not. Some of the detergents give foam even in ice cold 
water. 


The substances which 


31. (a) The heterogeneous catalyst used for the 
polymerisation of ethylene is Zeigler Natta catalyst 
(mixture of trialkyl aluminium, R,Al and titanium 
tetra-chloride, TiCl,). 


«= SE фарса) 


(b) A polymer made by polymerisation of a single 
monomer is known as homopolymer and the process is 
known as homopolymerisation e.g., polythene made by 
polymerisation of ethene molecules. 

nCH; = СН,» —CH;— CH3} 

Ethene Polythene 

32. The significance of primary structure of proteins is 
that the amino acid sequence of a protein determines 
its function and is critical to its biological activity. Even 
a change of just one amino acid can drastically alter the 
properties of the entire protein molecule. For example 
change of glutamic amino acid by valine amino acid in 
the protein sequence causes sickle cell anaemia. 
Secondary structure of proteins provide mechanical 
movement of muscles, bind substrates to modify them 
chemically. Antibody proteins bind foreign proteins. 


33. (i) Thermosetting polymer - Bakelite 
Thermoplastic polymer - Polythene. 

(ii) Melamine-formaldehyde polymer is formed by 
condensation copolymerisation of melamine and 
formaldehyde. 


HN NV NH, 
T Y and HCHO 
Formaldehyde 
NC 
NH, 


Melamine 
(iii) Vulcanisation is a process of heating natural rubber 
with sulphur and an appropriate additive to modify its 
properties. 
It gives greater elasticity and ductility. Sulphur forms 
cross linked network which gives mechanical strength 
to the rubber. 


s 

Sulphur < 

kuurin Heat и; 
AN Oe 
Natural rubber Vulcanised rubber 


34. (a) Starch consists of two components, i.e., amylose 
and amylopectin. Amylose is a linear polymer of 
a-D-(+) glucose in which C, of one glucose unit is 
connected to C, of the other glucose unit through 
a-glycosidic linkage. Amylopectin has similar structure 
but it has branched chain structure. Chain is formed 
by C,-C, glycosidic linkage and branching occurs by 
C,-C, glycosidic linkage. 

Cellulose, on the other hand, is a straight chain 
polysaccharide composed of [-D-glucose and the 
monomeric glucose units are linked together by 
D-glycosidic linkage. 

(b) a&-D(+)-glucose and B-D(4)-glucose. 


CH, — CoH 
35. (а) HJN—CH — CONH — CH — COOCH, 
CH,COOH 
Aspartame 
(i) In aspartame following four functional groups are 


present : 

(I) (-NH,) (Amine) 

(I1) (EROR) (Carboxylic acid) 
| 

(III) (— l — NH —) (Amide) 


(IV) (— à — O —) (Ester) 


(ii) It's zwitter ion structure is 


CH, — Cj, 
HN' — CH —CONH—CH—COOCH, 
CH, —COO- 
(iii) 
{ров 
H,N—CH—C—NH—CH—COOCH, 
CH,COOH 
Hydrolysis сн, — CH; 
H,N—ÇH— COOH + HN — CH — COOH 
(b) 
CH,COOH 
(a) 


(iv) Out of the two amino acids [i.e. (a) and (b)] formed 
on hydrolysis, (b) is more hydrophobic because of the 
presence of non-polar and bulky benzyl group. 
(b) Monosaccharides : Ribose, 2-deoxyribose, galactose 
and fructose 
Disaccharides : Maltose and lactose 
OR 
An optically active amino acid with molecular formula 
C,H,NO, is alanine, i.e., 
H,N— s — COOH 

CH, 

Depending upon the pH of the medium, alanine will 


exist in the following three forms: 
OH, 


HN —¢H—COOH SPH N— çH— coo- 
CH, CH, 
Cationic form Zwitter ion 


an (0 


[n 


H,N — CH — coo- 
CH, 


Anionic form 
(ш) 
(a) In aqueous medium, alanine exists as zwitter ion (I). 
(b) In acidic medium, it will exist in cationic form (II). 
(c) In alkaline or basic medium, it exists in anionic 
form (III) and thus migrates towards anode under the 
influence of an electric field. 


36. (i) Polyacrylonitrile, a polymer of acrylonitrile 
(CH, =CH — CN) is used in the manufacture of acrilan 
fibres and orlon fibres which are used as a substitute for 
wool. 
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(ii) High density polythene is manufactured by heating 
ethene to 330 K-343 K under the pressure of 6-7 atm 
in the presence of Ziegler-Natta catalyst. The polythene 
thus produced practically consists of linear chains 
of polymer molecules. As those chains pack well, the 
polymer has high density. 
(iii) Melamine and formaldehyde undergo condensation 
copolymerisation to give melamine-formaldehyde 
polymer which are used to manufacture the break- 
resistance crockery under the brand name melmac. 
OR 
(a) Two radicals are formed depending on the attack 
of OR' (initiator) at the two carbon atoms linked by a 
double bond in styrene. 


ROCH,CH 
CH,=CH+ ОА" Ò 
CH,CHOR 
styrene 


Out of these two, the former is more stable being 
secondary and also stabilized by the phenyl ring, 
therefore this will control the propagation step. Its 
formation is also favoured by the fact that attack of OR* 
at the internal carbon atom will be sterically hindered. 
The stable radical will attack another styrene molecule 
generating a new radical. 
—CH 
ROCH;CH ROCH;—CH— CH,— Cu— 
———— 


and so on. 
The process will continue. The growing polymer chain 
would thus be joined in a head-to-tail manner. 

CH, CH, 


(b) Sce *OR' ——» ROCH,— С" + 


du, 
CH, 
——> E: 
CH, jn 
polymer 


37. (a) Ranitidine is drug which suppresses the 
secretion of HCI, therefore, it is called antacid. The 


@ 


CH, 
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treatment of hyperacidity came through the discovery 
that histamine stimulates the secretion of pepsin and 
hydrochloric acid. Ranitidine prevents the interaction 
of histamine with the receptors (inducing secretion 
of HCI) present in the stomach wall and thus acts as 
antacid. 
(b) Food preservatives are those chemicals which 
prevent undesirable changes in flavour, colour and 
texture of food during storage. They delay these changes 
and prevent spoilage of food due to microbial growth, 
e.g., sodium benzoate is commonly used preservative. 
(c) Its sweetness cannot be controlled. 

OR 
(a) The given structure is of bithional. 
(b) The hypersensitivity of some people towards 
dust, pollen grains, cat fur, a particular food, colour 
or fabric and certain drugs (penicillin, sulpha drugs) 
is called allergy. Allergy is caused due to release of a 
substance called histamine by the body, Antihistamines 
are drugs that either decrease or inhibit the action of 
histamine in the body, thereby, preventing allergy. 
Two important antihistamines or antiallergic drugs are 
brompheniramine and terfenadine. Histamines interact 
with the binding site of receptors in the body to produce 
allergy. Antihistamines compete with histamines for 
these binding sites of the receptors and thereby do not 
allow histamines to produce allergy. 
(c) Chloroxylenol and terpineol. 
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MONTHLY TEST 


NEET / AIIMS 


1. 


Only One Option Correct Type 
The electrode potential of a silver electrode dipped 


in a saturated solution of AgCl in contact with 
0.1 M KCI solution at 25°C is 


RAN Е 3 E -10 
(Given: E, эл, = 0.799 У; Kp of AgCI 1x10?) 
(a) 0.268 V (b) 0.134 V 
(с) 1072 V (d) 133 V 


For а first order reaction A — P, the temperature (T) 
dependent rate constant (k) was found to follow 
the equation, log x = -Q000)7. 6.0. The pre- 
exponential factor A and the activation energy E,, 
respectively, are 

(a) 1.0 x 10° s"! and 9.2 kJ mol! 

(b) 6.0 sland 16.6 kj mol! 

(c) 1.0 x 105 s^ апа 16.6 kJ mol! 

(d) 1.0 x 105 s^! and 38.3 kJ mol. 

A hydrogen electrode placed in a buffer solution 
of sodium cyanide and HCN in the ratio of 
X: y and y : x has electrode potential value a and 
b volts, respectively, at 25°C. If the difference 
a - b = 35.52 mV, then the ratio of y : x is 

(a) 2 (b) 5/2 (c) 3 (d) 2/3 

The rate constant for following reaction : 

CH OCH 59) —9 СН) + Hot + CO(g at 750 К, 
is 672 х 10° min”. Starting with a pressure of 
400 mm of Hg at this temperature in a closed 
container, how many minutes would it take for the 
pressure in the container to become 760 mm Hg? 


Electrochemistry | Chemical Kinetics 


5. 


Time Taken : 60 Min, 


(a) 80 min (b) 40 min 
(c) 89 min (d) 50 min 
The E*(V) in the given figure is about 
CIO; 0.54 V clo- 0.45 V 1 а, 1.07 V Cr 
0.76 V 
E 
(a) 0.55 (b) 0.61 
(c) 0.78 (d) 0.80 


A drop of solution (volume of 0.05 mL) contains 
3 x10 5 molesofH* ion. Ifthe rate of disappearance 
of H* ions is 1 x 10? mol L`} s~}, how long(s) would 


EET 
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10. 


11. 


Ф 


(a) 6x 10° (b) 6 x 10° 

(c) 6x 10? (d) 6x10* 

For the electrode, Си/Си?*, log[Cu?*] (along X-axis) 
is plotted against E,.q (along Y-axis). The plot 
obtained is shown in the figure. The electrode 
potential of the half cell, Cu|Cu?* (0.1 M) will be 


(а) -03449091y 
(b) 0.34 V =e, 
тей. 
(c) 03449 091 y 034 V 
О log [Cu** 
(d) -034-009ly се 


Decomposition of sulphuryl chloride, 

SO;Cb( —9 SO» + Cl. It is found to be a 
first order reaction. If the initial pressure is Ро and 
pressure of the mixture at time ¢ is (P,), then the 
rate constant (k) would be 


Gre 2.303 log P 
t 25- P, 
(b k= 2.303 log Py - P; 
t P) 
"TEUES 
d P-R 
2.303 2P, 
d TE 
os 


The stability constant of the complex, [Zn(NH3),]* 
formed in the following reaction : 


Zn** + ANH; == [Zn(NH3)4]** is 


[Given: E; 


Zn!" Zn -—0.76 У; 


Е XNHS,P*/zu амн, 7109 V] 


(a) 1.37 x 10? (b) 2.35 x 10? 

(c) 3.62 x 107 (d) 5.05 x 10* 

The rate constant is numerically equal for 
three reactions of first, second and third order 
respectively. Which of the following is true? 

(а) If [A] > lr» r5» r 

(b) If[A]J- bri 2 rr; 

(c) If [A] < l; r > r5» r5 

(d) All of these 

A current of 8.45 A is drawn from a Daniell cell 
for exactly one hour. If molar mass of Cu and Zn 
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are 63.5 g/mol and 65.4 g/mol respectively, the 

loss in mass at anode and gain in mass at cathode 

respectively are 

(а) 10.0g,10.30g (b) 10.30 g, 10.0 g 

(с) 1642g,1535g (d) 10.73 g, 10.48 g 

12. The rate of following reaction : 

H5028,0," (,——92HS0; (ag) + S203% (ag) Studied 

as follows. In an experiment, the concentration 

of 0.4 M S2047 reduces to half in 3.73 x 10° s. In 

another experiment, the concentration 0.25 M 

S204% reduces to half in 6.0 x 10°s. The order of 

the reaction is 

(a) first order 

(c) zero order 
Assertion & Reason Type 


(b) second order 
(d) none of these. 


Directions : In the following questions, a statement of assertion 

is followed by a statement of reason. Mark the correct choice as : 

а) If both assertion and reason are true and reason is the 
correct explanation of assertion. 

b) If both assertion and reason are true but reason is not the 
correct explanation of assertion. 

c) If assertion is true but reason is false. 

id) If both assertion and reason are false. 
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13. 


14. 


15. 


Assertion : In mercury cell, the cell potential is 
approximately 1.35 V and remains constant during 
its life. 

Reason : The overall reaction in mercury cell is 
represented: as Zn(Hg) + HgO( — ZnO; + Hg 
Assertion : The kinetic of the reaction, 
mA+nB+pC>m'X+n'Y+p'Z 


obeys the rate expression as: z = KAI"[B]" . 


Reason : The rate of the reaction does not depend 
upon the concentration of C. 

Assertion : If standard reduction potential for the 
reaction, Ag* + e^ — Ag is 0.80 volt, then for the 
reaction, 2Ag* + 2e" — 2Ag, it will be 1.60 volt. 
Reason : If concentration of Ag" ions is doubled, 
the electrode potential is also doubled. 


JEE MAIN / ADVANCED 


16. 


17. 


18. 


19. 


Only One Option Correct Type 
For a first order reaction, the ratio of the time 
taken for 7/8" of the reaction to complete to that 
of half of the reaction to complete is 
(a) 354 (Б) 1:89 — (92:3 (d) 3:2 
A constant current was flown for 1 min through a 
solution of KI. At the end of experiment, liberated 
I, consumed 150 mL of 0.01 M solution of Na,$,0; 
following the reaction : 

1285,07 — 21 + SZ 

What was the average rate of current flow in ampere? 
(a) 525A (b) 24125A 
(с) 3.413 А (4) 4.562 А 
The Arrhenius equation for the rate constant of 
decomposition of methyl nitrite and ethyl nitrite are 


ns) = tiap аза | 

RT 
aid ka) to кы ma" | 

RT 

respectively. The temperature at which the rate 
constants are equal is 
(а) 282K (b) 482K (с) 582K (9) 382K 
Copper sulphate (250 mL) 
electrolysed using a platinum anode and a copper 
cathode. A constant current of 2 mA was passed 
for 16 minutes. It was found that after electrolysis, 
the absorbance of the solution was reduced to 50% 


solution was 


20. 


21. 


22. 


23. 


of its original value. Calculate the concentration of 
copper sulphate in the solution to begin with. 
(а) 8.56 x 10? mol L`! 
(b) 6.52 x 10? mol L`! 
(c) 7.95 x 10? mol L! 
(d) 4.52 x 10? mol L'' 
More than One Options Correct Type 
The rate constant of a reaction is given by 
k=2.1 x10 exp(-2700/RT). It means that 


(a) log k versus 1/T will be a straight line with 
. 22700 


(b) log k versus 1/T will be a straight line with 
intercept on log k axis = 2.1 x 10° 


(c) activation energy (E,) is equal to E ) 


(d) halflife of the reaction decreases with increase 
of temperature. 

Consider the following concentration cell : 

Zn | Zn? (0.024 M) || Zn?* (0.480 M) | Zn.) 

Which of the following statements is(are) correct? 

(a) The EMF of the cell at 25?C is nearly 0.038 V. 

(b) The EMF of the cell at 25°C is nearly -0.038 V. 

(c) If water is added in LHS, so that the [Zn?*] is 
reduced to 0.012 M, the cell voltage increases. 

(d) If water is added in LHS, so that the [Zn?*] is 
reduced to 0.012 M, the cell voltage remains 
same. 

For a first order reaction, 
(a) The degree of dissociation is equal to (1 — ей). 
(b) Plot of rate versus concentration will be а 
straight line parallel to concentration axis. 
(c) The time taken for the completion of 75% 
reaction is thrice the t}; of reaction. 

(d) The pre-exponential factor in the Arrhenius 
equation has the dimension of time, T ES 

Pt(4|Cl;(g,.1atm)|HCK(C;)|]HCKC;)| 

С1›(@1 atm)|Pt,.). Mark out the correct statement(s). 

(a) Cell diagram represents electrode concentration 
cell. 

(b) Cell is spontaneous if C; > C;. 

(c) Cell is spontaneous if C, < C;. 

(d) Celldiagram represents electrolyte concentration 
cell. 
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Numerical Value Type 


24. A current of 1.70 A is passed through 300.0 mL 
of 0.160 M solution of ZnSO, for 230 sec with a 
current efficiency of 9096. The molarity (M) of 
Zn” after the deposition of zinc is (Assume the 
volume of the solution to remain constant during 
electrolysis.) 

25. The activation energy of a reaction is 9 kcal/mol. 
The increase in the rate constant when its 
temperature is raised from 295 to 300 K is x%. The 
value of x is 

26. For a given reaction, energy of activation for forward 
reaction (Ea,) is 80 kJ mol. AH = - 40 kJ mol? 
for the reaction. A catalyst lowers Ea, to 20 kJ 
тої". The ratio of energy of activation for reverse 
reaction before and after addition of catalyst is 


Matrix Match Type 


Answer the following questions (27 and 28) by 
appropriately matching the columns based on the 
information given in the passage : 


At constant temperature and volume, X decomposes as 
2X(9 > 3Y(g) + 2Z(; P, is the partial pressure of X. 


S.No.| Time (in minute) | P (in mm of Hg) 
i 0 | 800 
2. 100 | 400 
3. 200 | 200 
Column-I Column-II 
(P) Molecularity ofreaction| І. | 1 
Order of reaction with 
(Q respect to X r (2 
: [3 
R) Time for 75% i IL 693% 10 
completion of reaction min 
(S) Rate constant IV. | 200 min 


SELF CHECK 


No. of questions attempted 
No. of questions correct 


27. Which of the following has the correct combination 
considering column-I and column-II? 
(a) Pol (b Q> M 
(c) RO IV (d) S II 
28. Which of the following has the correct combination 
considering column-I and column-II? 
(a) P — III (b Q>I 
(с) ROU (d) 51У 
Answer the following questions (29 and 30) by 
appropriately matching the columns based on the 
information given in the passage : 
Arrangement of metals in the order of decreasing 
tendency of their atoms to give electrons (i.e., undergo 
oxidation) is known as electrochemical series. 
A metal which is placed higher up in the series will 
displace all metals which are kept below it from 
solutions of their salts. 


O Lit +e —95 Ligi Er, ,=-3.05V 

T E = 7° 2 

(i) Au'*43e€ — Ац); Е P n =1.50V 

(iii) Fog +2e —>2F ; Ер =2.87 V 

Column-I Column-II 

(P) Е, І. |Metalis the strongest reducing agent 

(Q) [Li п. | Unreactive metal 

(R) |Li* III. | Metal ion which is the weakest 
oxidising agent 

(S) |Au IV. | Non-metal which is best oxidising 
agent 


29. Which of the following has the correct combination 
considering column-I and column-II? 
(a) P— III (b Q1 
(с) КЭП (d) S IV 
30. Which of the following has the correct combination 
considering column-I and column-II? 
(а) P IV (b) Q> 
(с) ROI (d) S III 
ФФ 
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JEE MAIN/NEET 


1, 


1 mol of A in one litre vessel maintained at constant 
T shows the equilibrium : 

Ag Bg + 2С; Ko, 

Соо => 2D + 3B; Ko, 


If the equilibrium pressure is 2 times of initial 


pressure and [С] = 4 [A]. calculate Ke, and Kc... 
(a) 0.11, 0.14 (b) 2.54, 1.46 
(c) 2.96, 0.56 (d) 5.11,3.21 


In the given sequence of reactions, 


CH,Cl (i) concHNO,/ 
EUR 
Ож“ АІС,“ conc. H,SO,, 333K 
(i) AcjO 


(ii) Sn/HCI 
(ii) conc. HNO,/ 
conc. H;SO,, 288K 


(i) H50/H* 
(ii) NaNO c4 HCI 
(iii) HPO,/H3O, Cu?" 


the compound D is 


CH; CH; 
(a) (b) 
NO, 
NO; 
CH, CH; 
NO, NO, 
(c) (d) 
NO, 


A certain metal (X) is boiled in dilute HNO; to give 
a salt (Y) and an oxide of nitrogen (Z). An aqueous 
solution of (Y) with brine solution gives a white 
precipitate (P). When (Y) is treated with М№а,5,0; 
solution, a white precipitate (Q) is obtained which 
on standing turns to a black compound (R). The 
compound (R) formed is 
(а) PbO (b) PbS 


(с) AgS (d) Ag,SO; 


PROBLEM 
SET 77 


4. The gas phase decomposition of dimethyl ether 


follows first order kinetics. 
СН;ОСНу — CH, + Hag + СО 

The reaction is carried out in a container at constant 
volume and 500°C and has a half life of 14.5 minutes. 
Initially only dimethyl ether is present at a pressure 
of 0.40 atmosphere. The total pressure of the system 
after 12 minutes is (Assume ideal gas behaviour) 
(a) 0.75 atm (b) 0.90 atm 
(c) 0.56 atm (d) 0.45 atm. 
Identify (X) in the given reactions. 

0. 0,0 
( I if (i) Aq. NaOH 


(ii) H*/A eo 


ГЕШ 
о 
Ошо Ошо 
© (d) cem 
ll 
о 
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JEE ADVANCED 
6. For the following complexes : 

(1) trans - [Co(NH3),Cl]* 

(2) cis - [Co(NHs)3(en)]** 

(3) trans - [Co(NH3);(en);]* 

(4) NiC (5) тї” 

Identify the correct option(s). 

(a) (1) and (2) are optically active, (3) and (5) are 
optically inactive. 

(b) (2) is optically active, (1), (3) and (4) are 
optically inactive. 

(c) (4) is coloured, optically active and (5) is 
colourless, optically inactive. 

(d) (4) is optically inactive, coloured and (5) is 
optically inactive, colourless. 


COMPREHENSION 


On ozonolysis of one mole of compound (M) gives 
2 moles of glyoxal and one mole of methyl glyoxal. 
Compound (M) on reaction with succinic anhydride 
gives a compound (N) in the presence of anhydrous 
AlCl}. Compound (N) on heating with Zn-Hg in the 
presence of НСІ gives compound (О). Compound (О) 
in the presence of сопс. H5SO, gives compound (Р) 
which in the presence of methyl magnesium chloride 
followed by hydrolysis gives compound (Q). Compound 
(Q) on heating in the presence of conc. H SO, gives 
compound (R) which on heating in the presence of Se 
gives compound (S). 


7. The compound (M) and compound (N) are 


respectively 
Me Me 
(a) a and 
Me Me 
T 25H SIG CODRE 
о 
Ме Ме 
(b) ©) апа 
CH Cis соон 
о 
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8. 


Me Me 
(c) Ô and 
CCH GH CH 
о 


о 


„© ana б CH,—CH,—COOH 


The compound (S) obtained is 


9. 


10. 


NUMERICAL VALUE 


The molar conductances at infinite dilution 
of AgNO 3, NaCl, NaNO; are 116.5, 110.3 and 
105.2 mho cm? mol" respectively. The electrolytic 
conductance of AgCl in water is 2.40 x 10°° mho/cm 
and of water used is 1.16 x 107° mho cm™'. The 
solubility of AgCl is x x 1073 (g litre"). The value of x is 
The total number of cyclic silicates among the 
following is 

Be,SiO, (Phenacite), ZrSiO, (Zircon), Mg,SiO, 
(Forsterite), Zn4Si,0;(OH),.H,O (Hemimorphite), 


$с,51,0; (Thortveitite), MgSiO; — (Enstatite), 
Саз(51;О») (Wollastonite), Be3Al,(SiO3)¢ 
(Beryl), Ca Mg;(SiyO}1)2 (Tremolite), 


KAL(OH);(AISi,O;o) (Mica), SiO) (Quartz) 


ФФ 
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GEAR UPC“ 


Which of the following is inert towards potassium 
metal? 


(a) 
(c) Q 


Which of the following has maximum lattice 

energy? 

(a) LiO (b) NaO (c) MgO (d) BaO 

Which one of the following is the correct statement? 

(a) B)Hg - 2NH; is known as ‘inorganic benzene: 

(b) Boric acid is a protonic acid. 

(c) Beryllium exhibits coordination number of six. 

(d) Chlorides of both beryllium and aluminium 
have bridged chloride structures in solid phase. 

x g of Zn metal was mixed with 2x g of iodine to 

form Znl,. Which of the reactants will remain in 

excess and what fraction of it remains unreacted? 

(Zn = 65, I = 127) 

(a) Zn, 0.75 (b) 1048 

(c) Zn, 0.48 (d) I, 0.75 

For d-electron, the orbital angular momentum is 


veh a 


vo we 


The correct order e magnetic moments (spin only 
values in B.M.) is 

(а) [Мас > [Сос]? > [Fe(CN)g]^- 

(b) [MnCl]? > [Ее(С№),]* > [CoC] 

(c) [Fe(CN),]* > [Мас > [CoC] 

(d) [Fe(CN),]** > [Сос] > [MnCl] 
(Atomic nos. : Mn = 25, Fe = 26, Co = 27) 
0.0833 mol of carbohydrate of empirical formula 
CH,0 contain 1 g of hydrogen. The molecular 

formula of the carbohydrate is 
(a) C6H1206 (b) CoH501 
(c) С5Н05 (d) CH40; 


(c) h2m (d) 2hin 


Ni” 


УЈЕЕ най т 


Between 


with Numerical Value Type Questions 


8. CsCl crystallises in body-centred cubic lattice. If 
‘a’ is its edge length then which of the following 
expressions is correct? 

(a) Tes *ra- = V3a (b) Tose +a- 73a 
3a 3 
(c) Tor tia = ES (d) rg the = 576 

9. Aclosed vessel contains equal number of molecules 
of N, and О; at a total pressure of 650 mm of Hg. If 
N3 is completely removed, the pressure (mm of Hg) 
will 
(a) drop to 650/3 (b) drop to 650/2 
(c) remain unchanged (d) become 650 x 2 

10. Which of the following organometallic compound 
is c and z-bonded ? 

(a) [Fe(n"-CsH3);] (b) [PtCl;(n?-CH,)] 
(с) [Co(CO);NH3]** (4) AKCH). 
11. CH,COOH is neutralised by NaOH. 
Conductometric titration curve will be 
1 Iv 
3 3 
(a) $ (b) 3 
8 5 
o о 
Vol. of NaOH Vol. of NaOH 
1 1 
o$' —— w: 
8 5 
[5] 5 
Vol. of NaOH Vol. of NaOH 
12. Which of the reagents would effect the conversion? 
H 
CH; 
CH; 
=>> OH * enantiomer 
H 


(a) BH;/THE, then H,0,/OH™ 

(b) H,O/Hg(OAc)>, THF then NaBH,/OH 
(c) H,0*, Heat 

(d) None of these. 
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13. 


14. 


15. 


16. 


17. 


Ф 


The correct sequence of decrease in the bond angle 
of the following hydrides is 

(a) NH; > PH; > AsH; > SbH; 

(b) NH; > AsH; > PH; > SbH; 

(c) SbH; > AsH; > PH; > NH3 

(d) PH; > NH; > AsH; > SbH; 

What are A, B and C in the following sequence of 
reaction? 


(9) 
в ener Ni CY Y Pt, Lmol Hay | 


Jum. CH,OH 
G 


о 
(а) ees in all cases 


OH 
(c) „о їп all cases 


Which of the following reagents is used to 
determine the presence of hydroxide groups in 
reducing sugar? 

(a) PCl; (b) HIO, 

(c) (CH;CO),0 (d) HI/Red P. 

Consider the following compounds : 


POO, 


Me Me 
Me Br dd x 
Br Br 
(A) (B) (С) 
The correct order of Sy1 reactivity is 
(a) A» B»C (b) B>C>A 
(с) B>A>C (d) C>B>A 


Which series of reactions correctly represents 
chemicalrelations related to iron and its compound? 


Os hi T о, 
(а) Fe 22.795 go, o, CO: 600€, росу. 200°C Fre 


dil. H,SO, H380, O2 
(b) Fe >> Feso, 2—0 25 


Fe(SO4); 5885 Fe 
dil. H,SO, 


О», heat, 
(c) Fe > FeO 


CL, he 
(d) Ве 225 FeCl, 


heat 


> FeSO, “> Fe 


heat, air 


> FeCl, 2 25 Fe 


CHEMISTRY TODAY | DECEMBER ‘19 


18. 


19. 


20. 


21. 


22. 


The major product expected from the following 
reaction is 


HOCH, O 
HO,C NH, HClg/CCl 
OH 
HOCH, O 
(a) НОС NH, 
а 
A 
(b) HO,C о 
а 
) fe [e] 
(c) HOC (d) O NH, 
OH OH 


If a automobile radiator holds 1.0 kg of water, how 
many grams ofethylene glycol (C;H5O;) mustbeadd 


to get the freezing point of the solution lowered to 
-2.8*C? [ K; for water is 1.86 К kg mol] 
(a) 93g (b) 39g (c) 27g (d) 72g 


Which of the following structure of CIF; is most 
stable? 


(a) (b) 


кё 

FOIS 3 
eL 

A, 


m 
. 


(c) 


(d) All the three are of equivalent stability. 
Numerical Value Type 

Sea water contains around 6.5 x 107° g of bromide 

ions in 1 dm’. If all the bromide ions are converted 

into Br, how many dm’ of sea water are needed to 

produce 1 kg of bromine? 


A reaction proceeds five times more at 60°C as it 
does at 30°C. The energy of activation is 


23. A compound with molecular mass 180 is acylated 
with CH;COCI to get a compound with molecular 
mass 390. The number of amino groups present per 
molecule of the former compound is 

24, 3-Methylpent-2-ene on reaction with HBr in 
presence of H,O, forms an addition product. The 
number of possible stereoisomers for the product is 


25. One mole of ethanol is treated with one mole 
of ethanoic acid at 25?C. One-fourth of the acid 
changes into ester at equilibrium. The equilibrium 
constant for the reaction will be ` 


SOLUTIONS 


2. (с) :In MgO, Mg? ion is smallest in size and has 
double the charge in comparison to Li* and Na* ions. 
3. (d): 
4. (c): 


Zn+ Lb —Znl, 


МЕ х 2х x 
Initial no. of moles — — — or — 
65 254 127 
I, is in less amount hence I, is the limiting reagent. 


Zn will remain in excess. 


Number of moles of Zn left unreacted =~- -> 
65 127 
Fraction of Zn remained unreacted 
€ x 
265 127 . 048 
x 
65 


5. (a): For d-electron, l = 2 
h 
Orbital angular momentum = eps 


For d-electron orbital angular momentum 


E rary -V 
2n 2n 


6. (a): 
3p 4s 4p 
[мас] | 111111111] 51] 2] 2]: 
——7 
sp 


Number of unpaired electrons = 5 


[coc [14131 1] 1] 1] D fe fp: 


YS 
sp 
Number of unpaired electrons = 3 
tecnd ЭИА 5] :] Ei]: te: 
————_ 
disp? 


Number of unpaired electrons = 0 

Magnetic moment = 4/n(n+ 2) 

where п = number of unpaired electrons. 

i.e., greater the number of unpaired electrons, greater 
will be the paramagnetic character. 


7. (а) : 0.0833 mol of carbohydrate has 1 g hydrogen. 


So, 1 mol of carbohydrate contains 
hydrogen = 12 g. 
CH,O has 2 g of hydrogen. 


f 
833 es 


Hence, n= 2 = 
2 
Molecular formula of carbohydrate 
= (CH20)6 = C6H1206 
8. (d): In a body-centred cubic (bcc) lattice, oppositely 
charged ions touch each other along the cross-diagonal 
of the cube. In case of CsCl, 2r y +27, = Уза 


% 


r_,tr,=—a 
Өк Ту ЧЫ 2 


9. (b): Equal number of molecules means equal 
number of moles i.e., equal mole fraction. 
Since, partial pressure = mole fraction. 


Рм, 7 Po, 
Po, = = mm of Hg 


Monthly Test Drive CLASS XII 
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6. (b) 7. (а) 8. (а) 9. (a 10. (d) 
1L.) 12:0) BO Мб) 15: (4) 
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26. (20) 27. (с) 28. (Ы) 29. (Ы) 30. (а) 
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10. (c) : Metal carbonyls are с- as well as t-bonded. 


11. (a) : Initially the conductance of the solution 
decreases because the addition of NaOH causes not 
only replacement of H* by Na* but also suppresses the 
dissociation of acetic acid but very soon conductance 
starts increasing with the addition of NaOH due to 
highly conducting OH” ions. 


12. (a) : 
H 
CH; 
CH; 
Soy THE +Enantiomers 
H,OJOH- OH : 
H 
(Racemic mixture) 
13. (a) : Bond angle of group 15 element hydrides 


follows the order : 


NH, » PH; » AsH; » SbH; 


This is due to decrease in electronegativity difference 
from N to Sb. 


| Buy di 


of your 


= 
gital copies 


Visit Now : digital.mtg.in 


(B) | CH,OH (A) 
OO 
(O 
15. (c) : Acetic anhydride is used to determine the 


presence of hydroxide groups. 


16. (b): 541 reaction rate depends upon the stability 
ofthe carbocation, as carbocation formation is the rate 
determining step. Compound (B), forms a 2° allylic 
carbocation which is the most stable, the next stable 
carbocation is formed from (C), it is a 2° carbocation, 
(A) forms the least stable 1° carbocation, the order of 
reactivity is thus, 


Me Me 
“ү > Т > Ме Вг 
Вг Вг 
(В) (С) (А) 


Study Anytime ! Anywhere ! Я 


Ф 
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17. (a) : Formation of Fe3O, through Fe, corresponds 
to the combustion of Fe and rest part of the reactions 
correspond to the production of Fe by reduction of 
FeO, in blast furnace. 
18 (d): 
HOHOCH, о 

| HCI,,/CCI. 

[o NH, 2) 

ll 


Ó OH с б 
o NH, 


19. (a) : Ку= 1.86 К kg mol" 
AT;= 0- (-28) = 2C 
Mass of solvent = 1.0 kg 
Mass of solute = ? 
Molecular mass of solute = 62 
AT) = Kyx m 
Weight of solute 

Molecular mass of solute 

mas—— x1000 
Mass of solvent (g) 

mz W182 1999 = 

1000 62 
AT; = Kx т 


gestae =) we SEXE 
62 1.86 


=93g 

20. (c) 

21. (307.69 x 10°) : Br > > Bry + е 

6.5 x 10? g Br = 3.25 x 10? р Вг, is in 1 dm? 


1000 


у = 307.69 x 10° dm? 
3.25х107 


1000 g Br; is in = 


ky EL (Sh 
22. (10.76) : As 2.303log—2 = —| 2—1 
kh RUT 
Here, T = 60 + 273 = 333 K, 
T; = 30 + 273 = 303 К 
К = 1.987 х 107° kcal Е, = 


As r=k[A]" (at a temperature T) 
n k 

Hence, = ps (at temperature T, and Tj) 
1 o^ 


T 
but —-5 (Given) 
n 


k 
2—5 
kı 
E, 33—30. 
2.303logig 5=—@—— 333505 
1.987 x10 2 1333x303 


E, = 10.76 kcal mol! 
390 —180 
L——-5 


23. (5) : No. of amino groups = a5 


i 
C=CH-CH Ho? 


24. (4) : CH;—CH) 
3-Methylpent-2-ene 
CH; 
сартча СИР 
Br 


There are two chiral carbon atoms present in the 
product. Therefore, total number of stereoisomers are 
=2"=2?=4 


25. (0.11) : 

С›Н$ОН + CHCOOH = CH;COOC,H; + H;O 
Initially 1 1 0 0 
At едт. 1-3 1-4 i " 

=3/4 = 3/4 


1\1 
_ [CH;COOC,HS][H,0] _ AR 
© [C,H;OH][CH;COOH] - (2 3 
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‘CONCEPT 
BOOSTER 


Dear students!! Hope you all are doing good. As the season of exams is knocking at your door, now gear up 
and fasten your seat belt to be safe from anxiety of lacking strategy. This is the high time that you start to revise 
chapter-wise and more accurately topic-wise to get into the final detailing of the subject. This time revising theory 
and instantly solving problems will help you a lot. This is a perfect strategy. As you all are my "bestest" friends, so 
like every year | am there to help you with the proper understanding of every topic with accurate problems. This issue 
deals with the same. Good luck!! 


*Arunava Sarkar 


Single Option Correct 


NH, OH 
. NH, 
I f ©) (0). (a) ol 
CH,-C-O-C-CH, , NO,Cl OH Br 


LLL 4 —* 9B 
3. Identify the product. 
NaOH|CH,OH 
CH,CH, з : 
Me  Moist 
t d У — 
Identify 'C' in the above sequence of reactions. NMe, 
NH, NHCOCH, С „Ме 
мн, o sut | 
(a) (b) Me 


b IAE 
COOH 8 (b) 
пар? (c) dae (d) None of these 


(c) pus ET 
c 
нс; н. 


CH,CH, NH, 
dil. NaOH. C 
№0; Br, Н, . №№, HO Identify 'C in the above sequence of reactions. 
2. A > TBn РЕС” ана? > CHO OH 
NH. 
Identify the final ни (а) $ 2 (b) 


CHO 
: A 
(с) (d) None of these 


*Institute of Chemistry (IOC)- Asansol, Durgapur, Dhanbad, Burdwan, Kolkata, Jamshedpur, Bokaro, Patna 
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Br CH,CH,ONa 
> 
5. МО; GiherCH,CH,On” ? 
EtO. LO 
Oe. 
NO, NO; 


"i (d) None of these 


COOH 
se (d) None of these 


7. Identify the major product in the following 
reaction. 


1. Br, + KOH, 
МН зана > 


1. (CF,CO),0/ 


Mew P CH,CH,OCH;CH, 
wd t 2.H0 
(a) Me-C-NH-d| (b) р-с-мнме 
о 


(с) Both (а) and (b) аге major and equally formed. 
(D Me-C-N-d 

Е 
8. Arrange the following according to their increasing 
order of basicity. 


NH, 
ANg 
LN 7 “NH 
OOTY 
H a H 
D ш) ш) qv) 


(a) I< IL IIL c IV 
(© IL» IL» IV » M 


(b) IV « IIL € IL «I 
(d) None of these 


a 
NH,. NaNO, CuCN 


" ОХ E M Bs, охи, 
NO, K 


H,S~ dil HCl’ KCN 
0°С-5°С 
H'/HO 


Identify the final product. 
NH, 


H,C 


(d) None of these 


Р 
CH, 


11. H,C—HC 
T 
NHNH, EA 
Identify the product. 
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T 
CH;C-CH;- CH,-COOEt 


Ф 


g 
^J 


| „СН,СООк: ЁС Je, 
H,C—HC SE ön 
(с) 
NSC 
CH, H,0 
(d) None of these Zi © -MeN 


| ^ Solutions ë | 4. (с) : You know that Pb(OAc), gives Criegee reaction. 


1. (c):In presence of acetic anhydride, -NH» group So, the first step will be as below along with second step. 
is prone to be converted to -NHCOCH3. NO;CI has 


6r 8- * 
polarisation as NO;CI. So, NO, will attack the ring 
activated by both -NHCOCH; and -C;H; groups 
but being more powerful one directive influence will 
be controlled by -NHCOCH;, hence para-position is 
blocked. So, substitution will surely be at the ortho- 


position. МаОН/СН;ОН will convert -NHCOCH; 
back to -NH) as if hydrolysis taking place. 


NH, NHCOCH, 
NO, NO, 
c NaOH 
CH,OH HC, 
CHCH; CHCH; 
(С) (В) 
мо; NO, 
N,0, 
2. (d) (о): : © T? ol 
Br 
+ 
NH, ма он 


-М№О, is meta-directing. Hence -Br will be inserted at 
the meta-position. 

3. (b):It is a mere case of Hoffmann elimination. EtO. CH4CH;O. 70 
Moist Ag;O (Ag;O + НО — 2AgOH) will give OH NO, cu.cHo 
which will abstract proton from the less hindered site. 

"Iherefore, the reaction comes out to be as below : 
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6. (c): 


О Br о 
а coö 45, © соб a coo 
N=C= ne^ =< 
=С= ae) Со 
н 
соон, coo у^ 
Ce CX Rhea 


+ 
-NH, group is not protonated as the lone pair very much participate in resonance with haa benzene ring. 


| оу о 
7. oime а урэ с в. (0:0 0 А. sp? hybridised ; lone pair is 


| involved in resonance. 


») H 
COR , SCH COH NH, sp? hybridised ; lone pair is 
O—C-CF, involved very much in resonance 
ll (ID) and is more than (I). 
9 i 
f$- C—CF, cal 
ae ery 
Au. Єч СЭ sp? hybridised ; lone pair is 
М 6 п (ш) A n involved in resonance 
е—С=М—<] <—> Me— ce = sp” hybridised ; lone pair involvement 
@ ш) in resonance is not practical. 


(1) is more stable (Resonance stabilised) 


av) зрэ hybridised; no question of 
IV S EE xr 
( ш › participation of the lone pair in 
N if 


resonance and hence available 


for being protonated. 
i H* Now, in between (I) and (II), (I) is more basic as in 
Tautomerisation icipati i i i 
Me— C-NH-«| мес. Ng (ID, participation of the lone pair for resonance is quite 
Il IS high. In (III), one lone pair very much available. So, 
9 ОН the order is, II < I < III < IV. 
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9. (d): (NH 3 + H5S) converts -NO; into -NH;. Rest 
dr is quite common. 
ансо > НСІ, 0°C-5°C 


ON. Ol 
ие. Diazo reaction 
быт “KN” ON 
= 
COOH 


_NiNO, 0, 


cocl 


11. (с): 


(Blo ph сн,-сн,-соон НЗС — “ads je 


Electron donating group. эш ан 
the lone pair of nitrogen atom attached 
with the benzene ring directly more 
available to react with the outer reagent 
without intervening into resonance. 
єн; н 
CH, 71 
H,C— бн чо), г 3 сн = сн, 
№ 
N^ Con, COOEt 
NH, 
E (-H,0), C H*) 
үз 


= Tel Qs cH сн, 
t7 
N COOEt, 


qm- CH,COOEt 


С 
м2 “сн, 
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Ht 
e— 


H4C—CH H 
gt? Ce. 12 CH,COOEt 
м2 “сн, 


NH, ма 
10. (4) M 
HC ос—5°с НЗС 
NO, NO, 
ue 
F КУРЕ 
APR) 
нус HC 
NO, NO, 
"CH, — CH 
Соок: 


т 
H4C—CH 
Qr. CH— CH, 
N 
IH А COOEt 
iNHS 
vns 
вњ 


ФФ 


ГТ Enhancer 


This column is specially designed to make your concepts crystal clear. 


PERIODIC PROPERTIES 


The properties which show gradual change when we 
move from left to right in a period and top to bottom 
in a group are called periodic properties. 

e Atomic size : It is defined as distance between 
centre of nucleus of an atom to its outermost shell 
of electrons. It is expressed in terms of following 
three radius : 

(a) Covalent radius, (b) Metallic radius, 
(c) van der Waals’ radius 

It depends on following factors : 

(a) Number of shells : Atomic radius increases with 
increase in number of shells. 

(b) Effective nuclear charge : Atomic radius decreases 
with increase in effective nuclear charge. 

(c) Multiplicity of bond : Atomic radius decreases 
with increase in multiplicity of bonds. 


Example : 

Molecule CH;—CH; CH,=CH, CH=CH 
Covalent. 77 pm 67 pm 60 pm 
radius of 

C-atom 


Variation of atomic radii : 

(i) On moving down the group the atomic radius 
increases due to increase in number of shells. 

(ii) On moving left to right in a period, atomic radius 
decreases due to increase in effective nuclear charge. 

Some Deep Focus Points 

(i) Increase in magnitude of atomic radii is more in 
the beginning ofa group since, difference in energy 
between energy shells is more. 

(ii) Decrease in magnitude of atomic radii is more 
among representative elements than among 
transition elements, since electrons are added to 
penultimate shell. 

(iii) Small increase in atomic radii in end of a period 
is due to the fact that, van der Waals' radius is 
measured for noble gases. 
van der Waals' radius > covalent radius 


e  Ionisation enthalpy : It is the amount of energy 
required to remove most loosely bound electron 
from an isolated gaseous atom. 

Ag + LE. — Ag + € 

Successive ionisation enthalpies : 


Ез у А?+ 
-e @ 


Е, + ГЕ. 
Ау) =, Aw S A 
Units of I.E. : 1 eV/atom = 23.06 kcal/mol 
= 96.3 kJ/mol 

Factors affecting I.E. : 
— — 
Atomic size 
Lr 
Screening effect 
(c) Effective nuclear charge : Г.Е. nuclear charge 
(d) Electronic configuration : 

fully filled » half filled » normal configuration 
(e) Penetration effect : Г.Е. penetration effect 

and order of penetration effect is s » p » d » f 


(a) Atomic size: Г.Е. ос 


(b) Screening effect : I.E. cc 


Variation of I.E. 
(i) In a period, as we move from left to right 
I.E. increases due to decrease in atomic size. 
(ii) In a group, as we move down, ionisation energy 
decreases due to increase in size. 
Some Deep Focus Points 
(i) In second period, 
LE. => Li < Be>B<C<N>O<F<Ne 
ГЕ. = Li > Be< B> C< N<O>F<Ne 
(ii) In third period, 
LE. = Na < Mg» Al < Si < P > S < Cl < Ar 
LE., = Na» Mg < Al > Si < P < S > Cl < Ar 
(iii) Element with lowest I.E. = Cs 
Element with highest I.E. = He 
(iv) Zep = Z - б, where 
Zeg = effective nuclear charge 
Z = Actual nuclear charge 
с = Slater's constant (or) screening constant 


By K. Vijay Bhasker, Senior faculty at Sri Chaitanya Educational Institution, Visakhapatnam 


CHEMISTRY TODAY | DECEMBER'19 


Ф 


Electrons in G per electrons 
subshells | 4th shell | (n-1)' shell (n - 2)(n -3) 
etc. 
sorp 035 | 085 1.00 
dorf | 035 | 100 1.00 


Electron Gain Enthalpy or Electron Affinity 
Amount of enthalpy change when an electron is added 
to an isolated gaseous atom. 
Mig + e —Э Mig ; АН 
Factors affecting electron affinity : 
1 
Atomic size 
(b) Effective nuclear charge : АН = Zep 
(c) Stability of electronic configuration : Elements 
having fully filled (or) half filled configuration have 
very low (or) zero value of. AH and ASH = +ve. 
Variation of E.A. : 
(i) Variation in period : As we move from left to right, 
electron affinity increases as atomic size decreases. 
(ii) Variation in group : As we move down, electron 
affinity decreases. 
Some Deep Focus Points 
(i) Among all elements, Cl has maximum F.A. 
(ii) Among metals, gold has high E.A. 
(iii) LE. of X = E.A. of Xt 


(iv) [Cl > F>| Br >I (v) [S>0] >[P>N 


*  Electronegativity : Measure of tendency of an atom 
to attract shared pair of electrons towards itself. 


(a) Atomic size: Б.А. сс 


Factors affecting electronegativity : 

— a 

Atomic size 

(ii) Nuclear charge : E.N. nuclear charge 

RN QUE 

Screening effect 

(iv) 96s character : E.N. œ 96 s character 

*  Electronegativity scales : Electronegativity is 
tendency not a physical quantity. Hence, scales are 
used to compare and for quantitative measurements. 

(1) Pauling scale (Bond energy scale) : 


XA -Xp =0.1017VA (if A in kJ/mol) 


(i) Atomic size: E.N. = 


(iii) Screening effect : E.N. o 


=0.208VA (if A in kcal/mol) 
and AE, в AA Es) 


Ф 
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Note : (i) For reference, take %4 = 2.1 
(ii) On this scale, F is found to have maximum 
electronegativity (= 4). 


LESEEA. 
(2) Mulliken scale: XA = m m 
I.E. E.A. IE. E.A. 
= if eV) =—— if kcal/mol 
ХА 56 ( ) TELS (if kcal/mol) 
SIETEA бекш) 
Relation between Mulliken and Pauling scale : 
XMullike 
Эрш = lin 
P 0.359 x Z, 
(3) Allred-Rochow scale: E.N.= — ^ 0,744 
r 


r = covalent radius, Zeg = effective nuclear charge 

Variation of electronegativity : 

(i) As we move from left to right in a period, 
electronegativity increases. 

(ii) As we move down the group, electronegativity 
decreases. 


Summary of Variation of Periodic Properties 


Periodic property Down the Left to right 
group in period 

l. Atomic size Increases Decreases 
2. onisation enthalpy Decreases Increases 
3. Electron affinity Decreases Increases 
4. Electronegativity Decreases Increases 
5. Metallic nature Increases Decreases 
6. Acidic nature of oxides Decreases Increases 

7. Valency Constant First increases 

| | | then decreases 
8. Reducing ability Increases Decreases 


QUESTIONS FOR PRACTICE 
Single Option Correct Type 
1. If first three successive ionisation energies of 
an element A are 520, 7297 and 11810 kJ mol! 
respectively, element belongs to 
(a) group 15 (b) group 18 
(c) group 1 (d) group 2. 
2. Most basic oxide among the following is 
(a) SiO; (b) NaO (с) СО, (d) SO; 


3. In inert gases, element with highest electron gain 


enthalpy is 
(a) He (b) Ne 
(c) Rn (d) all have same. 
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4. Mass fraction of hydrogen in hydride of 14° group 
element is 0.125. Then the formula of hydride is 
(a) СН, (b) GeH, (c) SiH, (d) SnHy 


5. Which of the following electronic configuration 
corresponds to maximum electron affinity? 
(a) 152 252 2p5 (b) 1s? 2s? 2p® 3s? 3p> 
(с) 152 2s? 2p3 (d) 1s? 2s? 2р6 3s? зр? 

6. Theionicradii (in A) ofN?-, O?- and F“ respectively 
are 
(a) 1.71, 1.40, 1.36 (b) 1.71, 1.36, 1.40 
(c) 1.36, 1.40, L71 (d) 1.36, 1.71, 1.40 


7. Electronegativity of Be is nearly equal to 
(a) B (b Mg (c) Al (d) Si 


8. If configurations of elements Р, Q, R, $ are 
P — 152 2s? 2рб Q 1s? 2s? 2р6 3s! 
R > 1s? 252 2p* S э 152 2s? 2p? 
Correct order of electron accepting tendency is 
(а) P«R«Q«S (b) P< Q<R<S 
(с) S«R«Q«P (d) S<Q<R<P 


9. If bond energies of A — A, H — H and H — A are 


38, 104 and 138  kcal/mol respectively, 
electronegativity of A is 
(a) 35 (b 38 (с) 30 (9) 17 


10. Which of the following is not a fixed quantity for 
an element? 


(a) LE. (b) E.A. 
(c) Electronegativity (d) Т.Е. 
Matching List Type 


11. Match the following : 


Electronic Electron gain 
configuration | enthalpy 
(А) | 1s? 252 2р6 3s! (р) |-328 
(B) 152 2s? 2р5 (О) -141 
(С) 152 2s? 2p* (R) |-53 
(D) 152 2s? 2р6 (S) 448 
12. Match the following : 
Element ___ Slater's constant 
(A) Be |(P) [4.15 
(B) Na (О) 205 
(C) |Ne (R) 1.70 
(D) Li (S) 8.80 


Hints & Solutions 
1. (с): Аѕ I ionisation energy of A is very low, it 
can't belong to 15, 16 groups and there is sudden 
increase in Г.Е. Hence, it belongs to group 1. 


Ф 
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2. (b): Metal oxides are basic and non-metal oxides 
are acidic. In given oxides, Na being most metallic, 
Na3O is most basic. 

3. (b):He « Rn « Xe « Kr = Ar «« Ne 

(448) (+68) (+77) (+96) (+96) (+116) 

4. (с) : For 14% group, valency will be 4 hence general 
formula will be АН. Let mass of A = m. 

Then mass fraction of H = axy =0.125 

(4х1)+(тх1) 

m = 28 
Atomic mass of Si = 28 .. Formula is SiHy. 

5. (b):In options (c) and (d), elements belong to 15th 
group whereas in options (a) and (b) elements 
belongs to 17!^ group. E.A. of 17'^ group > 
15th group and option (b) corresponds to Cl, (a) 
corresponds to F. 

As (E.A)cı > (E.A); therefore, option (b) is correct. 

6. (a): 


| N?- | Ох: | E 
Electrons 10 10 | 10 
Protons 7 8 9 


? 
No. of protons per 10e" increases 

Effective nuclear charge increases and ionic 
radius decreases. 


Be shows diagonal relationship with AI. 
S Dr eQ eR € S 


у 4 4 


Inert gas Metal Chalcogen Halogen 


9. (b): A =138-(38-+104) =67 


XA -Xu =0.208 V67 
XA-2120208467 — ХА =3.8 


10. (c) : Electronegativity is a tendency but not quantity. 
11. AS R; B B; C 2 Q;D98$ 
Halogens have more -ve EGE. Metals have less -ve 
EGE and noble gases has +ve EGE. 
12.А э О,;В ә 5,;С-Р,; р э К 
Ве = 152 252 = (2 х 0.85) + 1 х 0.35 = 2.05 
Ма = 1s? 252 2р6 351 = (2 х 1) + (0.85 х 8) = 8.80 
Ne => 152 2s? 2р6 = (2 х 0.85) + (7 х 0.35) = 4.15 
Li = 1s? 2s! = (0 x 0.35) + (2 х 0.85) = 1.70 
eo 


xams whether of school, Board or of any competition like NEET, 

AIIMS, JEE, etc. have grown into a do or die pressure-giving event 
which makes students go through a lot of stress and anxiety. This 
can cause major mental health issues if allowed to develop. The 
fear of these exams casts dire consequences on students. The time 
which the students could have used in having a focused preparation 
goes wasted in worrying for the exams. Hence, the solution to this 
problems lies in systematic planning followed by actually making the 
plan work by following it. 


Here are some tips to get rid of exam fear and anxiety : 


> Plan an early revision 

By now, students might have completed their curriculum and started 
revision. Practice, practice and do more practice by solving as much as 
questions and problems related to your subjects. 


> Plana productive timetable 

To start for a result-oriented preparation, formulation of a productive 
timetable is extremely necessary. Hence, the subjects that the students 
consider lesser prepared, would rule their timetable. The students 
give more time to these disciplines. Draw plan for each day and each 
week. During their daily study, things like inclusion of breaks and their 
duration, addressing their other important jobs etc, will need students 
regulate them on daily basis. Hence, students must prepare themselves 
to deal with these each day. 

Also, students may try sticking to a schedule of fixing a few days or a 
week for each of their subjects. The approach will likely help them to 
complete their preparation in a timely manner. 


> Consider incorporation of more subjects into daily studies 
Preparing for a single subject for hours and hours may get quite 
monotonous for students. Hence, they can consider extending their 
devotion to a few more subjects in a single day. 


> Prepare notes 
Preparing notes while studying will help the students immensely. These 


How to overcome exam 
stress and anxiety 


would provide them the facility of getting support as and when they 
desire. 

Try to make notes of important facts, formulae, unit conversions in the 
form of table, flowcharts, etc. 

Moreover, students can also use a highlighting pen for attracting their 
attention to words/phrases or (parts of) sentences they need to prepare, 
more quickly. 


> 


Practice solutions to question papers of previous years 
Following such an exercise will provide the students the opportunities 
for refining their concepts. It will indicate their stand for the upcoming 
exams. The questions and problems in these papers will provide them 
almost the same environment as the actual exams will provide them. 
This is because they will reflect the same pattern as will be there in 
the exams. Furthermore, students can turn their study-room into a real 
exam-room if they stipulate their preparation with the general 3-hour 
limit. Such an arrangement would really provide them almost real 
outcomes regarding their preparation. 


MTG Previous Years’ Questions Bank and Mock Test Papers series of 
various exams will be very helpful for students. 


Schedule regular breaks, have a balanced meal and sleep well 
The students must consider the size, number and the ways to spend 
their breaks, when giving breaks to their preparation. They can fully avail 
this liberty here! They must only be mindful of the fact that they need 
to maintain a good balance between their breaks and study session. 
The duration of the sleep may depend on requirements from student to 
student. Still, a 7-hour slumber would be an ideal one. Students must 
take a healthy meal filled with all the necessary five nutrients- protein, 
carbohydrates, fats, minerals, and vitamins. 

Students must not compromise with the outcomes of their efforts on 
preparation, come what may! So, keep the stress aside, and get down 


1 
to work! All the Best! & 
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СНЕМЇЄТВҮ MUSING 


1. 


o 


(d): Reactions take place at electrodes are : 
At cathode : AuCl% + 3e —— Au + 4СГ 


At anode : СГ —> i Cly + e 


For the deposition of 197 g (1 mole) of Au = 3F of 
charge is required thus, for the deposition of 78 g of 


3 
Au, charge required = ТӨЛ X78=1.19 F 


= 1.19 x 96500 coulombs 


From Q=Ixt 
1-2-9 = 19139.16 sec 


By 1 Е charge, 35.5 g of Cl, gas is formed, thus from 
1.19 F, mass of chlorine gas formed = 35.5 x 1.19 
= 42.245 


(а) : Mass of electron = A x Mass of proton 
K.E. of electron = 16E 

Mass of proton = mp 

K.E. of proton = 4E 

Mass of &-particle = ex 

K.E. of mardi = 


hV1835 


Tim Y Анн Е 
Jos: Тр 
б) 


Mg ко х4Е 72 2m, 2ртЕ 


h h 


a 
® хат, xE 2 mE 


he > Ap = Aa 

OH 
ts occ cH ж 
5 


ORL, (i) CH,- saa giy 


CH; 


(ii) H;O* Ceo n Si 


@) à 
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АА „юзу, AOS 
ger O 
(c): MeO s H 
г" OH о (ii) MeMgBr 


(excess), H,O* 


w AA, 


(d): Heat of hydrogenation depends upon number 
of m-bonds. When number of z-bonds are same 
then stability of the compound depends upon the 
number of alkyl group attached to doubly bonded 
carbon atom. Greater the number of alkyl group 
more stable is the alkene. 


Heat of hydrogenation cc —— == 
Stability of compound 


(a,d) : Assume 1 Е charge is passed through FeSO,, 
Fe,(SO,)3 and Fe(NO3)3. 


FeSO, — Fe(SOj,  Fe(NOj, 
Amountof 56 56 56 
Fe deposited 2 3 3 


(a) : The reaction for the formation of pentane is 
5C(s) + 6Ha —9 С5Н оу 
For n-pentane : 
А,Н° = Аун? (n-pentane) – 5AjH'(C(,) — 6ЛуН° 
or А,Н°=- 200 kJ/mol 
For n-pentane : A,S° 

= AjS*(n- pentane) - 5A;S'(C(,) - 6^; ;S^ (Hog) 
or A,S°= 360-5 x 6-6 x 130 = 360 - $10 

=-450J K^! mol 
AG? = A,H? — TAS? 


(Hog) 


- 200 + 400 x 0.450 
= - 20 kJ/mol 
(d) : 5C, + 6Ha) —9 СУН) 
(Mixture of n-pentane, iso-pentane and neo-pentane) 


AG 
For n-pentane, In K,, —— £ =й 
20/RT ч! RT RT 
r = 
i Kea, s 22 
For iso-pentane, к, =eRT and 
For neo-pentane, Keg ore 
Pa = 
Ка =~ ^ ER хр, 
н; 


and Piso = Kj, X Pj, and py, = Keg, X Ph, 
At equilibrium, 
K, 
Aue ҮК Ky К Р К, 
ed; ed, eqy + eq» P eq, 
eq, Keg, 


3 : 55.2 Let, the number of electrons taken up by oxidant = п 
жшше Fe stu eleven sample = 100 ы Number of тед of oxidant used = 1.1356 x n 


= 0.552 
docs Е Thus, 1.1356 x n = 6.908 or n= 598 26 
Number of moles of FeO; = 222 = 3.454 x 10? à 
И RARO 1558 10. (4): Ay + O — B 
(Mol. wt. of FejO, = 159.8) Initial moles 0.375 1 0 
1 mole of Fe,O; will give 2 moles of Fet Final moles 0 0 х 
22x 3.454 x 10? moles of Fe?* Since pressure after reaction is half of the initial 
= 6.908 x 107? mol = 6.908 mmoles pressure so after reaction gaseous moles, x = l 
Fe?* is reduced to Fe^* by zinc dust. 2 
= P 2+ 3+ 3+ 2+ ie. | mole of Bis fi d. 
Since the conversion of Fe~* to Ее ' or Ее ' to Fe be: 2 mole of р is lormed. 


involves only 1 electron change, so the molecular 
weight is same as equivalent weight. 
Amount of Fe?* ion in 100 mL of solution = 6.908 meq. 
Volume of oxidant used for 100 mL of Fe?* solution 
=17x4mL=68 mL 
Amount of oxidant used = 68 x 0.0167 mmoles 
= 1.1356 mmoles Ф% 


Now the number of moles of oxygen atoms before 
and after reaction = 2 moles 

= 0.5 moles of B contains = 2 moles of O atoms 
= 1 mole of B contains = 4 moles of О atoms 


1 molecule of B contains = 4 atoms of oxygen 


More than half of South Asian youth are not on track to have the education 
and skills necessary for employment in 2030: UNICEF 


An estimated 54 per cent of South Asian youth leave school without the Р " к 

necessary skills to get a decent job in the next decade, according to data Children in South Asia оп Track to Complete Secondary School & Learn 
produced by the Global Business Coalition for Education (GBC-Education), the cen jupe lea 

Education Commission, and UNICEF. According to the data, South Asia lags 


behind several other regions in preparing the next generation of young people Million. | Today 2030Projection School-Age Children in 2030 
with the skills they will need for 21st century work. Projections place South Asia | + | t | 13.9 Million. 

well below the global average. This builds on the estimates UNICEF produced ^ Bangladesh | 26% 55% 37.8 Million 

with the Commission last year on the projected learning outcomes in 2030 for Bhutan E | | 47% | 81% | 0.2 Million 

all South Asian countries. = | 19% 47% | 309.6 Million. 

"Every day, nearly 100,000 young South Asians — a large sports stadium of Maldives — E | 16% | 46% 0.09 Million 

young people – enter the labour market, almost half of them not on track to find ^ Nepal 1 13% 46% 7.1 Million 

21st century jobs,” said Henrietta Fore, UNICEF Executive Director. "South Pakistan 18% | 40% 64.3 Million 


Asia is at a critical juncture, with a limited window during which it can reap SriLanka BED 61% 68% 3.8 Million 
significant demographic dividends from its talented and capable youth. Get it 
right, and millions could be lifted out of poverty. Fail to do so, and economic 
growth will falter, youth despair will rise, and further talent will be lost to other regions.” With almost half of its population of 1.8 billion below the age of 24, led by 
India, Pakistan and Bangladesh, South Asia will have the largest youth labour force in the world until 2040. This offers the region the potential to drive vibrant and 
productive economies. If strong investments in skills development are made, the region is poised to maintain strong economic growth as well as an expansion of 
Opportunities in the education and skills sectors in the coming decades. 

However, a recent UNICEF ‘Voices of Youth’ survey conducted among 32,000 young people in South Asia reveals concerns among these under 24-year-olds about 
how well they are being prepared for the modern economy. According to the poll, many young people in South Asia feel their education systems are outdated and 
do not prepare them for employment. They cite lack of work experience (26%), inadequate support services to improve employability (23% received no support and 
most received limited and not comprehensive support), and bribery demands/discriminatory and unfair hiring practices (44%) as key barriers to finding employment 
even after they have graduated. 

“This is a crisis," said Justin Van Fleet, Executive Director of the Global Business Coalition for Education. "Addressing the youth skills gap in South Asia requires. 
government investments, commitments from the business community, contributions from civil society, and the perspective of young people to best equip the next 
generation to successfully enter the rapidly changing job market.” A separate new report commissioned by UNICEF identified major obstacles to addressing the 
youth skills gap in the region. These include the low quality of education and suboptimal vocational training which do not give students the desired skill levels the 
labour market demands, among others. Compiled by Ernst & Young India, this report identifies a total of 30 already-in-operation solutions to the youth skills crisis. 


1 Afghanistan is not included due to lack of recent learning assessment data at the secondary level, 


* These estimates wore generated based on а 2019 update of the Education Commission's original 2016 projections model for the Learning Generation report. Most recent national learning assessment data used for 
each country as follows: BCSE 2015 for Bhutan, GCE O Levels 2016 for Sri Lanka, LASI 2015 for Bangladesh, NAT 2016 for Pakistan, NCERT 2017 for India, Nepali country assessment 2017 for Nepal, О Level Exam 
2016 for Maldives. Afghanistan is not included due to lack of recent learning assessment dala at the secondary level. 
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Over the last 5 years, MTG has averaged a hit rate of 70% when it comes to curating the right content for your NEET 
preparation. Which means approx. 3 out of 4 questions in NEET were either exactly the same as, or similar to, questions in 
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